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GENERAL DYXAMICS | ASTRONAUTICS
AEPORT NO. AEG0-04353 \
20 SETEWMDER 1000

FOREWORD

This report is prepared at the direction of U.8. Alr Force Balllstic
S8ystem Division by Letter Contract NO. AF04(647)-453.

This report provides the integrated inetrumentation requiremeuts
and dctails nccessary to accomplish programs described i Astru-
nautics Report ALGO-0807, "Integrated Test Plan for WS107A~1
Opcrational System Test Facility OSTF-2 Cawyory U, " prepared
by Tcst Planning, Dept. 370-1. This report will bo cousiderod the
primary source of informaiion relatod to Instrumontation for the
O8TF-2 proyram. lustrumentation of Intogratod cyuipinont of Aw-
’ socinte Cuntractors is included. All changes or additions to the
instrumontation will be indicated 1n revisions to this report, alfter
courdination with Instrumentation Planning, Dept. 370-1.
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INTRODUCTION

The Operational System Test Facility (OSTF-2), F Series silo at Vandenberg AFB will
have instrumentation provided to support testing the weapon system as part of the overall
category II program. The facility configuration i8 covered in Astronautics Report AE60~
0306. The purpose of the OSTF-2 Category 2 program is to test the F Weapon System
and to determine if any modifications are necessary to meet or improve operational re-
quirements at the silo sites.

The areas of teeting will include evaluation of Aerospace Ground Equipment (AGE), Air-
borne, and Facility system and subsystem performance. Operational capability will also
be evaluated in terms of maintainability, reliability, and human engineering factors.

A detailed discussion of system and subsystem instrumentation will be found in the main
body of this report.
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OSTF-2 PART 2 PROGRAM INSTRUMENTATION SUMMARY

The test program consists of three (3) test series divided inte blocka of testing. Test Series

! 1 is divided into the following blocks: (a) Block 0, (b) Block 1, (c) Block 1A, (d) Block 1B,

: and (e) Block 1C. Block 0 testing consists of three LN, countdowns utilizing Missile IF.
Block 1 testing, using Missile 13F, contains an inspection, two LN, countdowns, and three
LOX countdowna. One of the LN, and one of the LOX countdowns also include hour hold
periods. Block 1A and 1B testing comprise Operation Shotgun. Missile 5TF will be used
for Block 1A testing which includes an inspertion, one LN, countdown with an hour hold, a
LOX countdown, and a launch. Misaile 13F will be used for Block 1B testing which {ncludes
an inspection, two LN, countdowns, a § day hold, a LOX countdown, and a launch. Block
1C testing consists of an inspection to be accomplished at 576E.

Test Series II and Il are divided into two blocks of testing for each. Test Series II will
utilize Missile 83F. Special testing consisting of EMI and LN, countdowns will be accom-
plished as well as ECP updatings. Teat Seriea III as yet has not been defined for any
special testing.

All Test Objectives are liated in tabular form in the Objective Instrumentation Composite,
(see Section 9). In order to obtain data to fulfill these objectives, instrumentation has been
assigned from the master OSTF-2 instrumentation list. Recorder assignments {or the
various measurements are found in the Recorder Assignment Tab, (see Section 10).

A measurement composite has been compiled and only measurements on the composite will
be recorded at OSTF-2. All test objectivos have been assigned instrumentation from the
composite list; and where required, a priority will be assigned according to the following
ground rules:

a) Priority 1 measurements are the minimum required to satiafy the objectives.
b) Priority 2 measurements are those desired for the fulfillment of tho objective.

c) For any given run, the site personnel will be required to record ali priority 1
mesasurements for the specific objectives of that run. The recording of pri-
ority 2 measurements will In general be left to the diacretion of the site per-
sonnel 8o that recording capabilities will not be exceeded.

o
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The instrumentation system will assist in the evaluation of Technical Orders and trouble-
shooting. It may be necessary for site personnel to select the parameters required for cor-
recting problem areas. Complete information concerning the parameters, such as pick-up
point, range, and recorder, along with a description of the probiem requiring the instru-
mentation changes, should be forwarded to Test Planning, Dept. 370-1, as aoon a8 practi-
cable after each cha.ige for record purposes.
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- a

DISCUSSION OF MISSILE INSTRUMENTATION

GENERAL
The instrumentation program described in this report has been coordinated with various
design groups and Associate Contractors. The instrumentation requirements are based

upon the following categories:

Evaluative Instrumentation - that instrumentation required to support test objectives.

Operating Instrumentation - redline and design limit measurements which are required by
Site personnei to monitor critical parameters during validation, integration and test
operations.

Failure Analysis Instrumentation - any of the OSTF-2 program measurements may, in the

, event of particular types of failure, become useful in failure analysis. Therefore, meas-
urements not specifically assigned in the above two categories are automatically classified
as failure analysis instrumentation.

The ground rules used in this {nstrumentation program are as follows:

A. All instrumentation is to be coordinated through Astronautics Test Planning
Instrumentation Group, 578-12.

B. All subsystem and Associated Contractor equipment interfaces are considered
for instrumentation and {nstrumented where required.
P C. A standardized boss is used for ail pressure and temperature transducers.

Measurement proviasion in the AGE is the reponsibilily of the cognizant
design group.

A desizn objective {# that theover-ull (nstrumentation program, including methods, tech-
niques oind procedures for human factor data collection, will allow changes of measure-
menta with no apprecizble delay or cost in testing. A cumplete listing of the instrumen-
tation provided for testing at OSTF-2 (s published {n this report; however, instrumentation
changes will he made (f necessary to accomplish objectives resulting irom previous runs.
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Three basic typee of recording svstems will be utilized for data gathering. Direct writing
recorders will be used for quick lock type analvsis. sequence measurements, and opera-
ting instrumentation. An FM system will be employed for data requiring a more complete
analysis. A digital system will be provided for recording measurements requiring a high
degree of accuracy. Limited playback facilities will be available at the site for quick look
analysis of the data, including unscaled playback of digital data. The jngtrumentation svs-
tem is capeble of handling all types of measurements including pressure (potentiometers
and strain gauges), temperature (resistance bulbs and thermocoupies), flow (venturi,
orifice and turbine type), rotational velocity, and others that might arise. Scale factor
calibration techniques will be employed to reduce the set~up time for each run

PROPULSION

The silo configuration requires that fuel be constantly stored in the missile tanks Auto-
matic prevalves in the sirborne low pressure fuel ducting keep the fuel from flowing irto
tha engines while the missile is in standby condition. The fuel turbopump inlet pressures
(P7002P, PT306P, P7055P) will be monitored to ascertain prevalve performance during
the standby and flight pressurization periods.

The ability of the rapid LOX topping unit to maintain satisfactory LOX turbopump inlet
conditions and to meet interface requirements will be exhibited by temperature (P7134T
P7304T, P7305T) and pressure (P7907P) measurements in the LOX pump iniet ducting

During LOX tanking, gaseous and liquid oxygen flow through the turbopumps and cause the
pumps to motor. N the pumps motor excessively, the preservation and lubrication mate-
rials util{zed by Rockstdyne are destroyed and the pumps must be represerved. In order
to determine the numbur and rate of turbopump revolutions, the existing miss{leborne
tachometers will be adjusted for low range output (P7137B, P7138B) and wiil be connected
to the landline FM recording system. Prior to flight, the tachometers muat he readjusted
to tne normal range and reconnected (o the telometry tystem

Additional propulsion system instrumentation, telemetered via the [RS8, will furnish
information nn engine performance during flight.
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PROPELLANT UTILIZATION

The acoustica propeilant utilization (P/U) system will be installed on those missiles allo-
cated to the OSTF-2 facility. This system consista essentially of 2 sensor string portion
and a computer portion. Propellant levels (fuel and lox) are sensed by ultrasonic probes
and this level information is fed into the computer portion. The computer section uses
these level irndications and the time differences between these level indications to apply a
correction voltage to the electrically controiled hydraulic servo valve which positions the
main fuel valve and thus controls the fuel flow rate.

Present plans for lizht instrumentation for the Acoustica P/U system consists of two
telemei{ry measurements (U113V, U1353X) in the (RS3 kit. Official Air Force action to
add these two measurements to the IRSS kit (ECP 1260) has not been received at the time
of this report.

Since the Acoustica P/U system is relatively passive during a countdown, two landline
measurement (U7132X, U7125X) and instrumentation common to other avstems (e. g. mis-
sile 29 volt power) will provide information for system capability. Computer reset
(U7125X) will determine that a puise has been received by the computer while station
counter output (U7132X) will verify that the computer has been reset and {s connected to
the proper sensor pair {n order to provide opcrational readiness.

PNEUMATICS

Missileborne helium requirements are very critical on Silo miastles due to countdown re-
strictions. The quantity of heltum loadoed will be determined by airborns pressure (FT145P,
F724GP) and temperature (F7248T, F7249T. F7250T, F7290T) instrumentation in the mis-
sileborne helium atorage spheres. Performance of tho F Series boiloff valve will be es-
tablished by the missile tank ullage (F7001P) pressure moessurement,

MISSILE AIRFRAME

Eight strain gage measurements will be made on the misnsileg to mensure hending moment
as the misaile {8 raised and lowered.
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Each installation will conBist of two gages (one hoop and one longitudinal strain) located
halfway between the X and Y axes in quadrants I, O, III, and IV at Sta. 900; and in the
same relative locations at Sta. 1100 as follows:

QUAD I

QUAD I

QUAD I

QUAD IV

STA 900 STA 1190
LONG. HOOP LONG. HOOP
A78208 A75338 AT78248 A75378
AT78228 A75358 ATR268 A75398
A78238 A735368 AT78278 A75408
A78218 A73348 AT82ES A7538S

FLIGHT CONTROL

The flight control system iz made up of two major subsystems, the airborne autopilot sya-
tem and the inertisl guidance system.

g e

A.

s
!
i
i}
|
i

!
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Autopilot

Refer t0 General Dynamics/Astronautics &, ument AZC-27-068,
Instrumentation Configuration of Operationa: Missiles - IRSS, for a
discussion of measurements made via the telemetry system.

The Operational Test and Automatic Launch Control Parameters document,
AZM-27-452, describes those functions monitored during testing and sys-
tem checkout.

Quidance

The following guidanoce instrumentation has been coordinated with the Arma
Corporation and is in accordance with ARMA DAG 7764 Rev IIL
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All of the Arma Inertial Guidance measurements telemetered via the IRSS,
except I581W are also being recorded via landline. Of these measurements
the analog to analog convertor (AAC'S) (I7552D, I7528V, I7529V, I7580V,
I7527X, I7521X, I7522X, and I7570X) are to be picked up at the umbilical
junction box and are already conditioned to 0-5 VDC; the calibratiou proce~-
dure of these measurements will be supplied at a later date. The digital
signal convertor (DSC) Outputs (IT505H, I7506H, I7507H, I7508H, I7509H
I7502L, I7503L, I7504L and I751CW) are also picked up at the same umbilical
jumtion box and require only one recording channel.

In addition, the following measurements are also made on landline recorders:

1. Arma String Frequencies - I7515A, I7516A, I7T517A, I7518A,
I7519A and I7520A. These string frequencies, +: o from each of
the three accelerometers on the stable platform are fed directiy
into the airborne computer and are used to calculate missile
vector velocity, position and steering functions. This measure-
ment will be recorded on tape using a 70 KC subcarrier oscillator.

2. Optical Azimuth Signal - [7501D. This measurement is normally
a null and is derived from the azimuth alignment group servo
loop and indicates the azimuth with respect to polaris.

3. Roll and Pitch Penduluin - I7511D and I7512D. These measure-
ments monitor the leveling of the guidance platform preparatory
for launch and test purposes.

4. Roll, Pitch and Azimuth Memory - I7572D, I7573D and I7574D.
The guidance is put on memory prior to elevator lift, and this
memory capability i3 therefore monitored to evaluate any changes
when the missile arrives at launch position.

5. Pitch, Roll and Yaw Gyro Torque - I75391C, I7592C, and I7593C.
This measures the torquing signals fed to each respective gyro
axis to maintain platform alignment. I compensatos for earth's
rotation and normal gyro drifts.
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6. Pitch, Roll and Azimuth Servo Error - I7549D, I7550D and
I7551D. These are measurements of the error signals in the
platform servos which maintajn the platform initial orientation.
However, when positioned on the ground these signals should
be near null.

7. Zero Lag Output #1 ~ I7576D. This signal i3 associated with the
azimuth alignment loop and provides the added stability in the

azimuth alignment servo loop.

8. Alignment Group Radial, Tangential and Axial Vibration -
175380, I75390 and I75420. These measurements monitor the
vibration environment of the theodolite which is a part of the

alignment group.

9. Temperature Controis Amplifier Output - [7540V. This meas-
urement monitors the power required to maintain a fixed stable
temperature of the high density fluid surrounding the sphericat
housings which contains the gvros, on the stable platform.

10. Twenty-One Arma Discrete Commands - I7611X thru I7628X,
I7630X, I7G31X, and [7637X. These measurements are self
explanatory when referred to in the measurement tabulations.

11. Indication of Start Elevator and Elevator Complcte. H7807X,
L/P LOCK ASSY OPEN; H7812X, L/P LOCK ASSY CLOSE.

These measurements provide a time history of "Elevator Lift" environ-
ment for the AIQ.

132. AlG Pod Environmental Monitora - N7032°T, A7907T, 0157,
N7048T, N7156T, N7080R, N71G0R, NT134T, N7046J. Thes.
measurements monitor the air flow rate, temnperature, and re-
lative humidity of the air going Into Bl and B2 Pods. They alixo
monitor the air inside the Bl and B2 Pods.

A discussion of the pod cooling {nstrumentation {a in the air conditioning
section, paragraph '"B."
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RE-ENTRY VEHICLE

Basic Category Two (2) Tests for the Re-entry Vehicle (R/V) are a) to prove reliability,
b) determine that the R/V is tactically operational, and c) evaluate the R/V as a part of
the weapon system to determine operational limitations and capabilities. The units in-

volved with R/V system evaluation are as shown below in a simplified configuration:

General Dynamics/

Astronautics
Responsibility
LAUNCH LOGIC RESPONDER
CONTROL UNIT RACK
CONSOLE #2

GE
Responsibility
MONITOR RE-ENTRY
VEHICLE
SIMULATOR

Instrumentation requirements for the Part 2 Program are listed below:

MEAS. NO.

Y7052X

Y7054X

Y7055X

Y7050X
Y7004X

DESCRIPTION

R/V BATT HTR THERMOST

L/C POWER

START C/D PWR

28 VDC VERIFICATION
115 VAC VERIFICATION

REMARKS

Effective only on Mark 3-Mark 4 always
shows positive signal.

Signal is sent to Launch Control Console
(LCC) from GE at countdown initiation.

Signal is sent from GE which indicates
another bus has been switched in to
provide power to select the target.

GE initiated signals to ascertain that GE
is receiving operating power from
Astronautics.
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MEAS, NO. DESCRIPTION REMARKS
Y7059X R/V CONTINUITY (GOOD) Determines that electrical continuity
exists through the R/V circuits.
Y7068X MARK 3 R/V Kdentity loop to indicate that a Mark 3
Y7061X MARK 4 R/V or Mark 4 R/V is installed on the

flight vehicle.

Y7062X R/V TACTICAL Signal represents a summation of a
series of R/V relay closures: (a) that

the GE simulator is not connected,
(b) that the target selector switch is
in the remote position and the "Test
Power Good' switch is in the OFF

position. _
L
Y7065X START C/D VFY Signal received from GE acknowledging
receipt of countdown initiation from the
Launch Control Console.
Y7066X TARGET A SET Indicates that the command from the
Y7067X TARGET B SET LCC (via the R/V monitor) has been
set in the R/V.
Y7069X TARGET A SELECT Indicates that the R/V prelaunch moni-
Y7070X TARGET B SELECT toring set has recetved the target com-
mand from the LCC.
Y7071X START C/D SIGNAL Countdown initiation signal sent from
LCC to GE.
Y7072X +28 VDC Generated by GD/A when +28 VDC sup~
plied to R/V prelaunch monitor.
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REVISION "D CHANGES MISSILE

The information contained under Discussion of Missile Iastrumentation, Section I should be
referred to for a description of rzasoning used in establishing missile instrumentation
confizuration.

The text 1a still applicable except as amended below.

IRSS MODIFICATION

The launching of Missile 66E pointed up the desirability of expanding the IRSS telemetry to
provide a greater failure analysis capability. This increased capability requires the addi-
tion of three continucus and one commutated channels (IRIG chanrels 2, 3, 8 & 18) to the
IRSS kits and provides channel space for aporoximately 27 additional telemetry measure-
ments. The new baseline (effec 1" eonlaunches aiter 57F) will consist of the present instru-
mentation including ECP 1260 plus those measurements added by OST - ECP 8073. The
measurements added include 8 pressures, 3 temperatures, 2 valve positions, 5 autopilot
voltages, 1 Lieakwire, and 1 conax valve commmand voltage. One rate gyro and 2 pump
speed measurements are rechannelized from commutated to continuous channels. An
auxiliary signal converter will be utilized to house channel 8 and 16 and the 10 RPS
commutator.

Due to the time element Missile 57F recetved the minimum IRSS telemetry changes com-
patible with launch schedule. The measurements added include 1 temperature, 1 pressure,
1 breakwice, and 1 conax valve command voltage as listed below:

A775T ENGINE COMPARTMENT AMDIENT @ SUST. HYD. PUMP

M32X CONAX VALVE COMMAND

H185P SUST. HYDRAULIC PUMP INLET PRESSURE

M185X RECOVERABLE CAMERA PKG. - EJECTION SIGNAL

MEASUREMENT P714T (B2, GAS GENERATOR COMBUSTOR) was deleted to provide
channe! space for A778T.

r—
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The following measurements have been added to the basic IRSS Kita (Ref. Report AZC-
37-088) to form new baseline kits;

P529D
P30P
P27P
F247T
M32X
8373X
8241X
8376X
§248X
8379X
ATT8T
A743T
H185P
H224P
P830D
. P337P
P483P
P1P
P351P
*M185X
G504C
G583E
G594V

SUSTAINER MAIN LOX VALVE POSITION
VERNIER LOX TANK PRESSURE

VERNIER FUEL TANK PRESSURE

BOOSTER TANK HELIUM BQTTLES TEMPERATURE
CONAX VALVE COMMAND

BOOSTER CUTOFF

SUSTAINER CUTOFF

VERNIER CUTOFF

AUTOPILOT PROGRAMMER SW 17

FIRE RETROROCKETS

ENGINE COMPARTMENT AMBIENT @ SUST. HYD. PUMP
AMBIENT @ SUSTAINER INSTR. PANEL

SUSTAINER HYDRAULIC PUMP INLET PRESSURE
BOOSTER HYDRAULIC SYSTEM LOW PRESSURE
SUSTAINER FUEL VALVE POSITION

SUST. GAS GEN LOX INJECTION MANIFOLD

SUST. GAS GEN FUEL INJECTION MANIFOLD

Bl LOX PUMP INLET

SUSTAINER LOX INJECTION MANIFOLD
RECOVERABLE CAMERA PKG. - EJECTION SIGNAL
MOD III PULSE BEACON MAGNETRON

MOD I RB RF OUTPUT

MOD Il RATE BEACON PHASE DET

* Excluding Missile 83F.

p
2
i
8
§
¥
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The following measurements are rechannelized from commutated to continuous chanaels:

Pg4B B1 PUMP SPEED
P349B SUSTAINER PUMP SPEED
S52R ROLL RATE GYRO

RECOVERABLE CAMERA PACKAGE

A recoverable camera package (RCP) (measurement M7606N) will be installed on missiles
being launched from OSTF #2. The RCP cocsists of a Milliken model DBM3 motion picture
camera (400 frames per second) loaded with 200 feet of {iln: (40 frames per foot); a

Sylvania flash flood lamp model FF3? which burns for 1.7 seconda to provide an illumina-
tion source, and a battery to operate both lamp and camera. The camera is mounted within
a carboa dicxlic operated ejector tube which together with the battery and illumination
source are located on the aft end of the Quad IV jettison rail. The camera lens ia focused
on sustainer engine hardware to optically observe and record any visual abnormality which
occurs in the engine compartment regicn during staging. Filming and {llumination of the
engine compartment are tnittated by a timer, which in turn is triggered by the booster engine
cutoff (BECO) signal. Tca seconds after BECO, the timer inittates the gas operated ejector
mechanism and the cainera is jettisoned from the tube. The jetttsoned camera contains a
baroswitch operated para-ballocn which opens at a predetermined altitude and a SARAH
beacon transmitter so that camera impact location may be determined.

Design for two additional RCP's have been completed and locations have been designated as
position 2 and position 3. Position 2 is designed to mount on the Quad I jettison rail at ap-
proximately station 1200 with camera lens facing aft, Position 3 is planned for Quad II!
approximately 37 degrees off the X-axis with the aft end of the ejection tube at station 1133,
This camera will be looking at the booster thrust section to visually record booster jettison
events,

RCP position 1 will be empioyed on Misstle 57F. Other misstles in this series are present.y
planned to use position 3 only.
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IIFTOFF CAMERAS

Optical coverage of the engine compartment on flights after 67TE will be accomplisked
through the use of two efectable liftoff cameras {LOC). The purpose of these cameras is
ta visually detact and record any fires or live ruptures that occur during engine start and
missile liftoff. The forward camera (measuremaont M7604N) whose location is indicated
as position 5 will be installed at station 1191 in Quad I approximately 15 degrees off the
X-axis. The prime componer*s in this camera’s field of view are the Sustainer Lox Pump
and Lox Y Ducting. The camera wiil be ejected at an angle of 30 degrees from the

missile Z-axis.

The aft camera (measurement M7605:) will be located in Quad II1 approxiraately 40 degreus
off the X-axis. Ita location {s known as position 4. Included withia this camera's field of
view are part of the tank apex, the low pressure fuel line from the tank and various com-
ponents within this area. This camera will be ejected at an angle of 60 degrees from the
miassile Z-axis. For recovery, both cameras will be ejected at approximately five (5)
seconds after missile liftoff.
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PRESSURE PULSE INSTRUMENTATION

Several measurements will be added *o the OSTF-2 facility and missgiles in order to deter-
mine the effects of a pressure pulse such as oncurred on the launches of Missiies 67TE and
5TF. Two of these measurements (A15C5P and A1586P) will be located inside the missile
in Quads I and III adjacent to the heat shield. The remaining six measurements (L7017P
through L7016 P, L7601P, and L7602P) will be located external to the missile. Measure~
ments L7601P and L7602P will be mounted vn the launcher anrd located adjacent to the heat
shield inQuads land III. Measurementa L7013P through L7016 P will be located on the
flame bucket with their sensing elements facing into the bucket.

The data from the above measurements should reveal the severity of the pressure pulse
for the silo configuration and should alao provide a correlation between OSTF-1 and OSTF-2.
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DISCUSSION OF FACILITY INSTRUMENTATION

COMMUNICATION SYSTEM

The design of the operational weapon system communications equipment will be verified at
OSTF #2. The configuration will be identical to Operational Bases.

B will be necessary to establish that the sufficient communications channels have been pro-
vided and that the transmission characteristica are adequate. The system oconsists of 41
telephones and 38 loudspeakers. Refer to functional schematic 7-6.
The above will be determined ty a study of:
1. The amount of traffic per station.
’ 2. Deiays per station due to simultancous calls.
3. Traffic distribution.
4. Frequency of usage of various systems, e.g., public address, dial.
5. Holding times.
8. Post operation check-l1sts/questionnaires.
7. Time intervals in relation to particular activities.
The above data requirements will be ascertained from:
Twenty event meaauremen.s (N7051X - N7070X, COM STA ON-OFF) which will be con-
nected to th~ stations whose usage {s greatest. Astronautics will supply wiring to the

communications room and Kellogg will condition and connect the wiring to the stations.

Ton channels of volco recording (NT072Y - N7081Y) supplied by Kellogg for traffic
analysis.
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LAUNCH CONTROL

The equipment and procedures by which automatic and remote operation of a misstie launch
is effected is called Launch Control. The launch control cperation 18 capable of being per-
formed by one person, the Launch Control Officer. The system is primarilv a relay logic
system, time sequerced to accoemplish the launching countdown within the prescribed time.

A minimum of fault indications will be provided as necessary to isolate faults on a subsystem
basi{s. The Launch Cortrol Equipment consists of one Launch Consoia. two relay logic units,
ard *wo signal responder units. The launch control system is capable of maintaining a readi-
ness state for an extended period of time. Launch Control will perform static monitoring of
the missile and AGE subgystem, and by comparizon to the respcnder unit, which consists of
wquipment arranged to simulate furctional circuitry of the missaile and AGE. will be self-
monitorizg. The signal responders will have the capability through switching connections to
respond o 31l control signals originating at the Launch Console or at the Relav and Logic
Units. Fo: a given irput signa' the responders will provide the suitable replirs to permit the
full opeiation of the Liunch Control system. This will permit determination that the relay
logic circuits are funciioning correctly. The responder will include fault insertion to test the
ability of the system to dutect faults and to provide the unit proficiency svstem capabilities

checks.

MOBILE APCHE (Automatic Programed Checkout Equipment) is used for missile system
analysis only. MAPCHE is in essence a sophisticated voitmeter and accomplishes it c~heck-
out of systems by reducing all messurements such as pressures and temperaturcs tu voltages
which it compares to internal standards. Voltage ranges for each tes: are contained on
punched cards and a go- or no-go comparison Is made. The value of MAPCHE lies in the
high speed with which a large number of tests can be accomplished with » great degree of
reliability. MAPCHE, like Launch Control is self—<hecking, therefore no instrumentation

is planned to evaluate or analyze it.

The logical place to gain easy accens for AGE instrumentation pickup points is through Launch
Control, since nearly all siguals and measuretnents vither terininate there or pass through
before activating other sequences. The cables to the Launch Control Console are provided
with breakouts in the form of cable splices to allow fnstrumentation connections to any of the
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wires in the cables. The following breakout cablen are provided to ailow rapid connection of
contained wires to the recording facility via a patch panel and appropriate landlines cables.

107P111 107P149

107P120 107P150
107P143 107P151
107P145

I necessary other breakout cables can be routed and connected to the patch panel, but at
present these cables contain all needed pickup points. The other cable breakouts will be
ready for use any time additional instrumentation is needed, but will remain vaconnected
until required.

At this time, the following instrumentation will be used to monitor +he launch control
operation.

5: N7002X SELECT A BUTTON, and N7003X SELECT B BUTTON, are event recordings of the
application of ele~trical power from the STANDBY BUS to Target and Roll Voltage set cir-~
cuitry when these buttons are pressed, thus partially interlocking the light indication cir-
cuitry for the TARGET A SELECTED or TARGET B SELECTED indicator lights. These
indicator lights are directly above the select buttons on the Launch Officer's Control Panel.

N7024X START BUTTON, N7028X COMMIT START BUTTON, and N7042X START ABORT
SWITCH, are event recordings of application of electrical power to the COCMMIT START
BUS, (N7024X monitoring initiating of the countdown) and the START ABORT BUS. The
power is applied by pressing these buttons. Activation of the ALARM RESET SWITCH
(N7070X) shuts off the launch control console alarm buzzer, permitting the alarm to be
available for further warning. In addition to the above, two color 16mm motion picture
cameras (N7754N,. N7755N) wuLbe utilized tv obtain data on Launch Console d1sp‘ays and
operator 'wtion during a count T

In order to show that all Launch Control and mlssile:systems receive adequate activation
voitage, and that all power supplies provide the specified power required, the following
measurements have heenr added:

i
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E7003V 28 VDC GND VOLTAGE
E7004V 400 CPS GND VOLTAGE
E7005V 28 VDC A/B VOLTAGE
E7006V 400 CPS INVERTER OUT
E7007V 440 V IN TO bC SUP

PROPELLANT LOAPING

A. FUEL LOADING

K

The fuel loading system is unique in that fuel is stored in the missile in lieu of sep-
arate tank storage. Fuel is initially transferred from a fuel tank truck at grade level
through silo plumbing and fuel loading prefab at a flow rate of approximately 230
gallons-per-minute. This flow (P7569R) is monitored by a turbine tvpe flow meter
installed in the 4 inch fill line. Pressure instrumentation (P7691P, P7909P) will be
used to determine if excessive pressure surges exist in the fuel loading prefab
plumbing which could be detrimental to the hardware. Fuel flow into the missile
requires that valve F~1 and the airborne fill-and-drain valve be open. Valve posi-
tions for F-1 (P7922X, P7923X) and the airborne valve (P7934X, P7935X) will be
moiiitored by these discrete measurements.

By T T

AN
T P

o

Two dual element sensory installed in the missile give discrete level indicationa as
fuel covers the sensors. The lower sensor A and B elements (U7021X, U7022)
must be wet and the upper sensor A and B elements, (U7023X. U7024X) must be dry
to indicate correct fuel level. These level measurements will also verify operation
of the fuel portion of the PLCU. A delta-pressure measurement (U7081P), will be

used to verify fuel level with respect to sensor activation.

As fuel is transferred to the missile, its temperature is monitored at the fuel loading
prefab. This temperature is used to determine the level to wiilch the fuel leveling
tank is filled. Two temperatures (P75727T, P7566T) in the missile fuel tank and at
the launch platform risw- off disconnect will verify operation of the fuel leveling sub-
system. The fuel leveling tank is sized to a volume commensurate with maximum
fuel temperature variations. Heat transfer to or from the loaded fuel in the missile

PAGE NO. 24

1 THIS MATERIAL CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF ThE ESPIONAGE LAWS. TiTy
18, U.3.C., SECTIONS 793 AND 784, THE TRANSMISSION OR REVELATION GF WHICH 1M ANY MANNER TO AN UNAUTHORIZED PLRSON IS PRONISITED §Y (AW

- e mm . o gt -




Sl by
GENERAL DYNAMICS | ASTRONAUTICS

REPORT NO. AE60-0653
6 DECEMBER 1961

during long periods will cause the fuel to either increase or decrease in volume and
thus require corrective action to restore the decired volume. The fuel leveling tank
receives or transfers fuel in response to the corrective action required. Depending
on inlet fuel temperature during initial loading, the fuel leveling tank is filled to one
of two levels. For fuel temperatures above 85°*F, the tank {s filled completely
{monitored by P7938X). For fuel temperature between 35°F and 83°F the tank is

filled to the 50% level (P7939X). For fuel temperatures below 55°F, the tank {s left
e.npty.

Pressurization for the fuel leveling tank, associated plumbing and pneumatic control
pressure for automatic valves F-1, F-2, F-3, and F-4 is supplied from a GN, cyl-
Inder mounted on the fuel loading prefab. Instrumentation installed to monitor the
GNs, pressure (P7911P) and temperature (P7908T) will be used to determine gas
usage and supply adequacy during a countdown. The leveling tank ullage pressure
(P7567P) and vent valve positions (P7195X, P7196X), will furnish data on GNgy valve

. and regulator action. Sequence measurements (P7930X, P7931X) will monitor posi-

$ tion of the fuel leveling tank pressurization valve N¥-1, while the pressure equalizing
valve NF-2 position will be monitored by P7932X and P7933X. Automatic fuel valves
F-1, F-2 and F-3 will be monitored for the closed position (P7923X, P7923X, P7927X)
as well as the open position (P7922X, P7924X, P7926X). Positions (P7928X, P7929X)
of the fuel drainback valve NF-4 (drainback from the fuel fill line to the leveling tank)
will also be monitored. All valve position indications (as listed above) will be used
for analysis of valve sequencing, valve operation and system routines required by an
operational site.

Draining the fuel from the missilo tank to grrde lovel requires operation (P7936X) of
the centrifugal fuel pummp F-11. Preassure {nstrumentation at the pump inlet (P7639P)
and discharye (P7688P) will determine the prossure differontial through the pump and
that pump output satisfies operntional requiroments.  Pressure drop (P7690P) across
the fuel filter F~10 will determine fuel cleanness and that the {iitering unit meots op-
erational requirements. Two prosasures (P7G92P, P7603P) at the elevator disconnect
and at the rise-off disconnect will he monitored to detoct excossive prossure drops
during line drain which could cnuse i1l line collapse. The fuol liquid sonsor at the
stub-up (oscillating crystal type) will be monttored (P7037X) to verify proper oporation
within the operational requiroments.
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Prevalves will be incorporated into the missile low pressure fuel ducting to contain
the fuel continuously stored in the missile tank Pressure instrumentation installed
at the fuel turbopump inlets (P7002P, P7004P, P7055P) will reveal if the prevaives
have opened or closed on command and thus verify the operational requirements.

B. LERUID OXYGEN LOADING

The operational liquid oxygen loading system has been revised to include a rapid top-
ing system which replaces the slug unit used for final LO, loading against sequence
I (flight) pressurization.

The main LO, storage tank and the LO3 topping tank are initially filled from resupply
trailers located at grade level The operation of the fill system will be established by
monitoring the pressure drop (P7707P) through the resupply filter L~12 and the pres-

sure (P7917P) at the inlet of valve L-7 which is opened to fill the main LO, storage

tank. Since there i8s only one supply line for the separate storage tanks, fill valve se-
quencing {8 necessary to assure control over LO, flow during filling operations from -
the resupply trailers. Sequence measurements of the main storage tank fill valve L-7
P7957X, P7988X) and the topping storage tank fill valve L-6 (P7959X, P7960X) will be
taken to ascertain proper valve qperation. Initial filling of the LO, main storage tank

will be verified by a sequence measurement (P7947X) monitoring the full levet Indication.

e - TOr LR N T T

»
anig Ry

y

A
82

T
;

Missile liquid oxygen loading is controlled by a propellant loading control unit in con-
junction with four dual element liquid level sensors mounted in the misaile liquid oxy-
gen tank. Dual element sensors forestall the possibility of losing a signal and thus
preventing tanking to the 100% full level. LO, rapid load ia terminated by the 95 per-~
cent sensors (U7011X, U7015X) while fine load {3 terminated by the topping low sensors
(U7012X, U7016X). Topping actionr * ‘ies until the level reaches the topping high
sensors (U7013X, U7017X). During nmit sequence the rapid topping system fills
the missile tothe 100 percent level (\u...4X, U7018X) to complete LO; loading prior to
raising the lsunck platform. An independent deita pressure measurement. (U7682P)
across the top one-third of the LOy tank is used as a check on sensor level indications,
while another delta pressure measurement (U7080P) acroas the entire tank is used as
an over-all oheck on the loading operation with respect to level indications

-
[}
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Transier of LOy from the storage tanks to the missile is accomplisked by pressuriz-
ing the storage tanks with GN2 and actuating automatic valves in the proper sequence.
The inlet (F7057P) and outlet (F7058P) pressures of pressurizing valve IN-2 with two
strain measurements (P7183S, P71848) will verify valve operation and line integrity.
The ullage pressures in the main storage (P7549P) and topping (P7709P) tanks will be
measured to obtain valve sequencing and gas supply regulation information. Flow
rate (P7564P, P7914P) during LO, rapid loading will be in the order of 3500 GPM
and will be monitored by use of a venturi flowmeter. Since high tlow rate capability
is coupled to system pressure differences, the inlet pressures to rapid load valve
L-2 (P7914P), fine load valve L-1 (P7913P) and pressure (P7565P) in the main LO,
line will be monitored. This pressure instrumentation will also determins if the hy-
draulic snubbers on valves L-1 and L-2 perform properly to prevent the valves fiom
slamming shut with a resultant damaging pressure surge upstream of the vaives.
Pressure drop (P7699P) across the main LO, filter L-15 will determine LO, cleanness
and that the filtering unit meets operational requirements. The position of the rapid
load valve L-2 (P7225X, P7227X), fine load valve L-1 (P7226X, P7228X), and air-
borne fill and drain valve (P7963X, P7964X) will be recorded to provide valve timing
data for verification of operational performance. A pressure survey covering the
rapid load valve (P7700P) the fine load valve (P7701P) and the drain valve (P7706P)
will determine if the pressure drop across these valves are compatiole with the nec~
cessary operational flow rate. Data to determine operational chilldown requirements
will be provided by monitoring the temperature and pressure of the main LOg line at

the elevator disconnect (P7571T, P7578P) at the rise~off disconnect (P7638T, P7697P):

and the topping line at the elevator disconnect (P7114T, P710CP) and at its rise-off
disconnect (P7702T, P7696D).

The topping control unit (TCU) {8 designed to provide three different LO2 flcw rates
with a constant ullage pressure (approximatety 160 PSIG) in the topping tank. Throe
automatic valves control theso tiow rates in relation to countdown progression. Con-
irol pressure (P7105P) for these valves will be monitored at the TCU manifold.

Bleed LO, flow rate (P7109P) will monitor the operation required to maintain the
ground transfer line temperature (P7114T) below -290°F during a hold peried. Toup-
ping valve L-60 pnsition (P7117X, P7118X) rapid topping vailve L-50 position (P7115X,
P7116X) and topping tank vent valve positions (P7193X, P7194X) In conjunction with
topping flow rate (P7104P) will determine operational capability with respect to LOg
flow rate andvalve sequencing. LOg topping tank level (P7530P) will verify adequate
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L0y supply to prevent the transfer of gas instead of LO, to the missile. Topping

valve L-60 is opened at the start of the commit sequence and is used to fill the mis-
sile from the 99.25 percent level to the 100 percent level against sequence III (flight)
pressure. Thus, the missile liquid oxygen tank is at the 100 percent full level prior

to raising the launch piatform. A pressure survey (P7106P, P7107P, P7108P), will
determine the pressure drop across the TCU while two temperatures (P7113T, P71147T)
will determine heat input to the TCU.

The TCU i3 also used to drain and vent the main LOq transfer line prior to raising
the launch platform. Valve position of N-80 (P7129X, P7130X) and N-60 (P7131X,
£7132X) along with the main LO, line drain pressure (P7135P) will determine opera-~
sjonal adequacy of the system.

The inlet pressure (P7915F) to the missile drain valve L.-16, the pressure drop
(P7706P) across this valve and position (P7238X, P7240X) of the valve will provide
data to determine valve action and whether or not excessive pressure drops occur

during drain. ‘

Sequence measurements (P7223X, P7236X) of the I..O2 storage tank vent valve will
provide valve timing data with relation to the fiil and drain procedures. Tie over-al:
engine compartment environment and temperature gradient and distribution will be
established by an extensive array of ambient temperaturs measurements (P7813T

through P7827T).

C. LNp-HELIUM TRANSFER

Gus from the two helium storage bottles and the GNj supply goes directly Into the
Pnswnatic DMstribution Unit (PDU). From there it is routed to tha LN; Hellum heat
exchanger, the Helium Charge Unit (H{CU), the miss.leborne controis bottle, and the
Pressure Control Unit (PCU). The adequacy of the helium and GN, supply to the PDU
will be determined by prossure measurements at the PDU inleta (F7723P, PT724P,
FI7T38P). The quantity of helium used during test operations will be caloulated from
temperature (F7836T, F7837T) and pressure (F7723P, F7724P) Information. LNg
Helium heat exchanger efficiency and pressure drop will be axhibited by tempe-ature
and pressure instrumentation in the heat exclunger helium inlet (F7714T, ¥7718P)
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and outlet (F7715T, F7717P) ducts. The effectiveness of the LNy coaxial shroud
around the helium charge line to the missile will be obtained by a temperature in-
strument at the missile riseoff disconnect (F7745T). Instrument air regulation wiil
be exhibited by a pressure measurement (F7727P).

Liquid nitrogen is loaded into the shrouds surrounding each missileborne tank pres-
surizztion sphere. As liquid nitrogen i8 a critical commodity in the silo, the amount
of liquid nitrogen flowing frcm the storage tank (F7719R) wiil be measured. Since
liquid flow rate is sensitive to pressure drops in the system, pressure irstrumenta-
tion in the missile LNy riseof disconnect (F7020P) and missile LNZ shroud (F7713P)
will verify system design criteria.

The Helium Charge Unit (HCU) keeps the missileborne tank pressurization bottles

fully charged during missile elevation and countdown. The ability of the HCU to

maintatn pressure in the misaileborne spheres and the amount of hulium utilized

will be monitored by pressure (F7735P) and temperature (F7736T) inatrumentation
“n in the HCU discharge line. HCU response and deadband will be exhibited by pressure
i and temperature measurements {n the missile fuel tank ullage pressure sensing line

(F7737P, F7738T).

Tho Pressure Control Unit (PCU) maintains missile tank pressures ¢t all times except
during missile elevation and flight. The pressure at which hellum is supplied to the
miasaile by the PCU will ba determined by presaure racasurements in each pressuriza-
tion line (F7720P, F7730P). Tomporature instrumentation in the PCU pressurization
R | ducts (F7017T, F7018T) will axhibit the condition of the gas. Preassure measure-
‘ ments {n the LOX and Fuel tank pressurization ducts at the riseof{ dlsconnects

j

!

(F7013P, F7006P) will Indicate the magnitude of proeasure losses to be expected in
the pressurization lines.

D. GASEOUS NITROGEN PRESSURIZATION

Gaseous nitrogen pransurizes the fuel, liquid oxygen, and liquid nitrogen storage
tanks, and the liquid uxygen topping tank to enable propellant tranafer. Gaseoua
nitrogen is also suppliod to the nitrogen control unit (NCU) and the pneumatio dis-
tribution unit (PDU) to parform varfous nervice functions,
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As gas supplies are a critical item in the silo concept. the pressure (P7546P) and
temperature (P7547T) of the gas from the nitrogen bank supplying the NCU, PDU,
and fuel prefab will be monitored to pruvide gas usage and system adequacy informa-
tion. The LOX s'orage tanks GNy supply pressure will be measured at the bottle
manifold (P7056P). Ullage and pressurization line pressure measurements for the
main LOX (P7549P, P7710P) and topping (P7709P, P7711P) storage tanks, in con-
junction with LOX storage tank vert valve position (P7223X, P7236X) and pressuriza-
tion valve inlet preasure (P7972P) information will determine over-all system
performancs.

AIR CONDITIONING

A, FACILITY HEATING, VENTILATING AND AR CONDITIONING

Proper functioning of the launch site depends on the ability of the air conditioning sys-
tem to maintain a proper envircnment for all equipment. Arn extensive temperature,
humidity and air velocity survey will be made at OSTF-2. This will involve 40 total
measurements distributed throughout the silo und launch control centar. See Pigures

13 and 14.

Some of the ateady state parameters will he maruunlly recorded using portable instru-
monts. Thene are the air intako and exhaust tamparatures of the electrical equip-
ment cabinets located on level 3 of the silo, (N7021T through N7630T) and relative
humidities in the silo and launch control building, (N7685J, N7800J, N 687J, N7301J
and N7802J).

During various phases of tasting, 't may be deairnhls to measurs tempuratures and
relative humidities ut locations not specifically dofinud In this report. Theae portable
{nstruments would also be available for this purpose.

Tomperatures within duots and other high alr flow areas may change rapidly ove -
short period of time. In ti's case it would be desirable to record those on remu ~
instruments. Measuremeiita plunned for 1emote revording aro: N7579T through
N7888T, N7897T through N7620'T, N7644T and N7807T.
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investigated. The engine compartment is supplied with air from 2 forced air heater
located below the 8th level of the silo. To encure that the missile engine compart-
ment i8 receiving enough air at the proper temperature, the pressure and the tem-
perature of the air will be measured. F7722P will determine the pressure and
F7721T, the temperature.

Certain fluids and materials present in the engine compartment must be within a
specified temperature range ir. order to have a satisfactory engine start. Among
these items, the main engine hypergolic fluid (P7802T, P7803T, P7806T) and the
hydraulic fluid to the sustainer engine actuators (P7181T, P7182T) will be
instrumented.

LAUNCH PLATFORM INSTRUMENTATION

During the raising and lowering tests of the launch platform, it will encounter both sus-
tained and transient acceierations. The magnitudes and dircctions will be determined by
N7842A through N7849A. See figure 18. During an actual launch, vibration data will be
obtained with 8ix x 50G accelerometers in the following locations.

1. Flame deflector area (N7829A and N7830A)

2, Dircctly below the missile (N7T831A, N7832A)

3. Fourth level of the launch platform (N7833A, N7834A)

MISSILE LIFTING SYSTEM

A GENERAL
The missile lifting system conaists of AGE and facility equipment which support the
missile in the 8ilo during standby and delivera it to the ready position for launching.
It contains the foilowing major subsystemas used during countdown and leunch,

1. Launch Platform Drive Mechanisam

2. Launch Platform Lock Systom
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3. Door Closure
4. Crib Lock

B. LAUNCH PLATFORM DRIVING MECHANISM

The drive mechaniam conasists of two 125 HP, 400v 60 cycle 3-phase motors, speed
reducer, brake, drive cables, motor control center, and counterweight.

During the countdown cycle the drive mechanism is operated at high speed to get the
misaile in firing position within countdown time requirements. In order to stay
within available power limitations 1%.e lowering cycle is accomplished at slow speed.
Power limitations alao require slow speed operation when hoisting the empty launcher

platform.
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design indicates use of linear potenti.meter transducers. They would be
affixed between the wall of the silo and tbe movable crib.

Six % 4G accelerometers will be positioned a8 required for each test. These
ineasurements are designated as ''movable acceiarometers' and are N7342A,
N7543A, NT741A, NT742A, N7743A, and NT744A.

Four x 20G accelerometers are also to be monitored: two on the {irst level of
the crib (N7835A, N7836A); and two located between the {irst and second level
of the crib (N7837A, N7838A).

One % 5G accelerometer i3 to he located on the third level (N783%A); and
another ¢ 3G accelerometer on the fifth level (N7340A).

Twelve alternate 'ocations are planned for thesa same acrelecrometers. During the latter
part of the drop test they will be moved to the following locations:

N7320A
N7830A

N7831A

N7832A

N7833A

N7834A

N7835A

N7836GA

NT8ITA

Hydraulic Manifold Figure 73218A
Pipe out of Hydraulic
manifeld (L/P 2nd level) Flgure 73213A

Umbilical Junction
Box (L/P 2nd level)
Low speed motor,
coupling actuator

(Crib 1st level) Figure 73214A
L/P Lock Actuator

(LW/P 2nd level) Figure 73219A
Horizontal crib lock

(crib, 1st level) Figure 73213A
Hydraulic Power Pack

(Crib 2nd lovel) Flgure 7T3215A

Hydraulic Pump motor
mount (crid, Ind level)
Opt imum location to
e selected
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N7838A AMF Logic Rack
(smail component X
axis) optimum location
to be selected.
N7839A Personnel Elevator,
Drive motor mount
N7840A Chilled water pump
(crib, 4th level) Figure 73217A

LOAD CELLS & FACILITY MISSILE

The facility miasile will rest upon four load ceils (N79628 through N79653) which will record
both positive and negative forces to be imposed upon the main support longerons of tte
actual missile during raising and lowering cperations. .

The facility missile has springs around ita thrust barrel section in order to 1nor.; closely
simuiate the stiffness of an actual missils so that the saame dynamic response will be ab-
tained from ex:ernal loads. In addition strain gages on each of the four springs (N79583
through N79613) will act as backup measurements and also will be useful in determining

dynamic loads. (See Dlustration, Page 7-4.)

e ——

ACCELERATION AND DEFLECTION MEAUREMENTS

Tsaats will be performed to detarmine 1f the missiie will he adequately supportad and
properly stabilized during ascending and descending platform operations. As the launch
platform s raised or lowered, two acceleromsters on the missile nose (A7341A, A73424)
will sense the rate, direction and amplitude of the horizontal movements.

Two measurements will monitor miastle vartical alignment in the X(A7828D) and Y(A7829D)
axes. Pendulous type accelerometars will bu utfiized as these instrumenta have good sen-
sitivity and accuracy. The acceleromoter outputs will be integrated twice to obtain missile
displacement information. These measurements will determine how much the missile shifts
from the vertical during raising and lowering operationa.
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MESILE LIFTING SYSTEM

Ve A e e

A GENERAL

o AT

The missile lifting system consists of AGE and facility equipment which support the
missile in the Silo during standby and delivers it to the ready position for launchingz.
It contains the following major subsystems used during countdewn and launch.

1. Launch Platform Drive Mechanism

2. Launch Platform Lock System

3. Door Closure

4. Crib Lock

r B. LAUNCH PLATFORM DRIVING MECHANIEM

The drive mechanism consists of two 125 HP, 400 v 60 cycle 3-phase motors, speed
reducer, brake, drive cables, motor control center, and counterweight.

During the countdown cycle the drive mechanism is operated at high speed to get the
missile in firing position within countdown time requirements. In order to stay within
avaijlabiz power limitations the lowering cycle is accomplished at slow speed. Power
limitations also require slow speed operation when hoisting the empty launcher
platform.

The integrity of the missile and the silo depend upon proper performance of the L/P
drive mechanism. The ability of the system to function within the ailotted time limit
plus the capabili.y of the system to develop the required forward and reverse torque
for L/P control during rise will be obtained by monitoring L/P displacement (N7908D),
motor torque (N7804F) and motor RPM (N7803B). Performance of the L/P braking
system will be obtained by measuring the actuation signal (H7813X) and brake cylinder
actuation pressure (H7529P).
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The drive cables are anchored to the tension equalizer and to the counterweight. A
portable strain measuring device (N7923S) will be used to periodically check cable
tension. The tension equalizer is a three bar linkage that enables loads to be dis-
tributed equally to the 1ift cables to compensate for varying conditions. Rs displace-
ment (N7935D) will be monitored to insure proper performance during L/P raising
and lowering operations.

The most critical portion of Launch Platform displacement is prior to reaching the up-
lock or down-lock strikers. The Launch Platform is to be stopped in approximately
13 inches of travel at creep (1 inch/sec) speeds. High accuracy measurements of
velocity will be monitored during the last 7 inches of up (N7980L, N7981L) or down
(I7982L) wravel, with observer cut-off capability in the event of a malfunction.

Counterweight vertical (N7912A), lateral (N7913A) and transverse (N7914A) accelera-
tion will be monitored in conjunction with launch platform vertical displacement
(N7908D) to establish impact loading, counterweight wobble, and counterweigit/launch
platform alignment. '

LAUNCHER PLATFORM LOCKING SYSTEM

The Launcher Platform Lock System consists of mechanical locks at the third level of the
launcher platform which lock against strikers on the crib at both the lower and raised posi-
tions of the launcher platform. Each of the locks has two hydraulic cylinders, one of which
is the lock actuator, the other drives a wedge to hold the lock actuator in locked position.
Hydraulic power is supplied through the umbilical loop by the Missile Lift Hydraulic

Power System.

Performance of the launch platform locks and wedge locks, and any resulting peak cylinder
pressures will be obtained by monitoring their closing (locking) pressures (H7516P, H7528P)
and main lock opening (H7976P) pressure. Solenoid valve actuation (H7807X, H7812X) will
provide event start and stop times for pressure versus time data.
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DOOR CLOSURE SYSTEM

The Door Closure System consists of two breakaway hydraulic cylinders and one door
closure hydraulic cylinder for each of the two doors. Each door operates separately from
the other door except for control interlocks which insure proper logic sequence. These
same interlocks are also tied into the launcher platform drive mechanism logic units.

Solenoid pilot valve activation (H7805X, H7806X, H7810X, H7811X) for each door (open and
close) and head end (opening) pressures (H7981P, H7982P) will be monitored to determine
pressure vs time data for system performance and sequencing. Cylinder rod end pressures
(H7975P, H7986P) will also be measured to determine peak pressures and snubbing action
as the doors reach the extremes of travel while opening. Door angular position (H7987D,
H7988D) will be taken for tracking studies and correlation with L/P travel for proper
sequencing.

CRIB LOCKING SYSTEM

The Crib Lock System consists of three hydraulic actuators for the norizontal crib locks and
four hydraulic 2~tuators for the vertical crib locks. The functions of the crib locks are to
lock out the crib shock mounts (springs) and align the crib centerline with the silo centerline
during the countdown. Actuating pressures for the horizontal (H7515P) and vertical (H7969P)
locks will be monitored to determine peak cylinder pressures. In conjunction with this the
solenoid pilot valve position for the horizontal (H7202X, H7203X) and vertical (H7809X,
H7816X) locks will be monitored to provide base line data for cylinder pressures recorded.

FACILITY HYDRAULIC POWER SYSTEM

The Facility Hydraulic Power System consists of a bank of accumulators, two electric motor-
driven hydraulic pumpa to resupply the accumulators and hydraulic distribution lines.

The bank includes filled hydraulic accumulators and GN2 bottles at 4000 psig. At "Start

Countdown, ' the GN, bottles are used to pressurize the hydraulic bottles. All hydraulic
power for the facility equipment during the countdown is supplied by acgumulators. The
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door opening cylinders have their own independent accumulators, the remaining items of
the facility being supplied by a main sysiem accumulator. System testing is not practical
until installation {3 completed.

In order to evaluate the adequacy of hydraulic fluid and gas supplies to provide sufficient

power during the countdown, pressure measurements in the main system accumulator
(H7507P) and doox opening accumuiators (H7508P, H7509P) will be taken.

HYDRAULIC PUMPING UNIT

The Hydraulic Pumping Unit is installed on the launch platform. I provides fluid pressure
to the missile hydraulic system through two independent pumping systems before the mis~
sile pumps start. The unit contains a common reservoir, pump-drive motor and controis.
Fin-tube and fan type oil coolers are udsed. Semi-automatic, the unit contains most of the
logic needed for its operation, with a minimum of electrical signals interfacing the Launch

Control Center. :

The first stage pumping system serves the booster omgines and the second stage serves the
sustainer and vernier engines. Both stages are rated at 8 gpm at 3000 psig. Before engine
start the following functions are performed by this unit:

1. Provide pressure and flow to the missile hydraulic systems until engines are
started and the missile booster and sustainer hydraulic pumps are working.

2. Fill and bleed the missile hydraulic system.
3. Provide pressure and flow for hydraulic or autopilot system testing.

4. Remove a fixed volume of oil (63 cu in) from each missile system fluid tank
prior to engine start.

‘Temperature measurements of the tooster (H7531T) and sustainer (H7532T) return lines will
be monitored to insure that hydraulic fluid is maintained at the proper temperature.
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The capability of the HPU to provide and maint2 in hydraulic pressure to the missiie will be
obtained by taking pressure measurements in the booster (H7501P, H7502P) and sustainer
{H7503P, 1175304P) pressure and return lines.

FACILITY POWER

In order to obtain a power profile for operational sites several facility power measurements
are being made. At present only estimated requirements are available for planning new sites.
Factual information on power demands is needed. To do this HI-LINE POWER (N7952E) is
measured for total power consumption, INSTR-BLDG POWER (N7953E) is measured for in-
strumentation building power consumption, and the UTILITY BLDG POWER (N7934E) for
atility building power consumption. The instrumentation building power plus the utility build-
ing power subtracted from the total power gives the remaining power consumed by other
areas The 400 CYCLE POWER (N7974E) and 28 VDC LOAD CURRENT (N7975C) are taken
to indicate the pow er consumed by these important electric power generating systems.

The power measurements shall be taken according to the following:

N7952E - OSTF 2 Hi-Line Power. The power will bo measured on a portable type recording
wattmeter. The site subcontractor shall be reaponsible for obtaining and installing the nec-
essary potential and current transformers in the site substations and connections to the watt-
meters, Some mears either electrically or physically shall be used to correlate the recording
to real time. The chart speed shall be two (2) inches per hour.

N79533E - OSTF 2, Instrumentation Bldg. Power. These measurements shall be taken with
portable clamp-on (ype ammeters and portable voitmeters. They need not be continuously
recorded measurements but spot checks will be taken during the normal work day and logged
with respect to real time so that an average power consumption may be computed.

N7954E -~ OSTF 2, Utliity Dldg. Power. These measurementa shall be tuken in accordance
with the same procedures as outlined for the Instrumentation Bldg. Power.

N7974E ~ OSTF 2, 400 Cycle Power. The power requirements shail be measured on the 60
cycle feeder of the motor-altarnators. The mensurements shall be taken on a portable type
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recording wattmeter. Potential and current transformers shall be supplied and installed by
the subcontractor. Correlation to real time shall be provided on the charts Chart speed

shall be two 2) inches per hour.

N7975E - OSTF 2, 28 VDC Current. These measurements shall be obtained from the ammeter
in the Launch Control power supply by the use of the shunt used for the control ammeter.
They shall be recorded on suitable instruments within the Instrumentation Room.

The additional measuremerts required by objectives 001-13, 001-14, 001-15, 001-16 and
001-17 wili also be done by a subcontractor specializing in electrical power measuremants.
These measurements in addition to all of the above measurements, comprise a complete
power profile of the site.
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REVISION "D" CHANGES - FACILITY

The information contained under Discussion of Facility Instrumentation, Section II sheuld
: be referred to for desacription of reascning u<ed in establishing system instrumentation
) configuration.

The text 18 still applicable except as amended below.

Launch Control

The following sequence measurements have been added via Launch Control in crder ic ob-
tain data in the event of a faflure:

N7046X SILO DOORS OPEN

N7047X SILO DOORS CLOSED

N7500X ZONE CHECK LIMIT SWITCH CLOSED

N7591X 1000 IN LIMIT SWITCH CLOSED

N7502X HIGH SPEED DECELERATION SWITCH CLOSED
N7503X UPPER OVERSPEED ZONE LIMIT SWITCH CLOSED
N7504X OVERSPEED SENSOR ENERGIZED

N7505X BOILOFF VALVE CLCSED

N7506X DIFFERENTIAL PRESSURE NOT LOW

N7507X MISSILE LIFT COMMIT START

N7508X AUTOMATIC

N7509X READY FOR COMMIT

N7510X POWER TO INTERNAL

N7511X POWER TO EXTERNAL

N7512X COMMIT LOCKUP

N7513X MISSILE LIFT DOWN & LOCKED

N7514X AUTOPILOT ON-AMBER

N7515X LOWER FUEL TANK PRESSURE

N7518X RAISE FUEL TANK PRESSURE
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N7517X GUIDANCE FAiL MARGINAL
N7518X AUTOPILOT FAIL MARGINAL
N7519X FLIGHT PROGRAMMER SAFE
N7520X INSTRUMENT AIR BELL 50
N7521X AUTOPILOT FAIL

N7522X HELIUM VALVE 14 OPEN

N7523X DC AT MISSILE

N7524X RE-ENTRY VEHICLE BATTERY TEMP
N7525X VENT HELIUM BOTTLES

N7526X HYDRAULIC PRESSURE

N7527X GUIDANCE FAIL

N7528X MISSILE LIFT UP & LOCKED
N7528X PNEUMATICS INTERNAIL+ - GREEN
N7530X PNEUMATICS PHASE 2 - AMBER
N7531X HELIUM LOAD - AMBER

N7532X PROGRAMMER ARMED - AMBER
N7533X ENGINE START - AMBER
N7534X GUIDANCE COMMIT - GREEN
N7535X POWER INTERNAL - GREEN
N7536X AUTOPILOT TEST - AMBER
N7537X GUIDANCE READY - AMBER
N7984X MISSILE AWAY

N7985X MISSILE ON STAND

N7048X POD HEATER 2 RATE GYRO

SIL.O AMBIENT PRESSURE INSTRUMENTATION

Six ambient pressure measurements have been added to record ambient pressure at dif-

ferent levels in the silo during a launch. These measurements are N7230P through N7235P.

In the event of an over-pressure during launch resulting in damage to the silo structure or
ducting, the ahove measurements would provide a criteria for redesign.
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BENDIX INVERTER INSTRUMENTATION

Three temperature measuremen®s, E7010T, E7011T, and E7012T, have been added to a
Bendix Inverter on Missile 83F. These meagsu-ements will provide data for failure analysis
of Bendix Inverters under normal operating conditions. Normal operating conditions could
not be exactly simulated in the lah so that a failure of the Bendix Inverter resulted. Since
Bendix Inverters have failed in tte field, it (s desirable to obtain data on their operation
under normal operating conditions,

TRAILING WRE INSTRUMENTATION

The following measurements have beer added via a ‘ra:lirg wire umbilical.

A1217P
A1218P
A1219P
A1220P
A1194T
A1195T
A1780Y
F1145P
F1247T
F1290T
P1529D
P1830D
P12060
P12080
P12090
P1002P
P1008P
P1038P
P1039P
P1056P
P1059P
P1060P
P1091P

HEAT SHiELD D'FFERENTAL PRESSURE QUAD 2
HEAT SHIELD MFFRRENT AL PRESSURE Y-Y AXIS
HEAT SHIFLD D. FFERENT AL PRESSURE QUAD 1
HEAT SHIELD D.FFERENTAL PRESSURE QUAD 3
HEAT SH:ELD FORWARD QUAD 4

HEAT SH.ELD FORWARD QV/AD ?

ARMA POD ACOUSTIC COMPARTMENT
SUSTA.NER CONTROL HEL{UM BOTTLE D:SCHARGE
BOOSTER TANK HEL UM BOTTLE

SUSTANER CONTROL HELIUM BOTTLE
SUSTAINER MAIN LOX VALVE

SUSTANER FUVEL VALVE POS'TION

SUSTAINER ENGINE LOX DOME

Bl ENGINE LOX DOME

B2 ENGINE LOX DOME

Bl FUEL PUMP NLET

SUSTAINER THRUST CHAMBER

B2 FUEL PUMP DISCHARGE

Bl FUEL PUMP D SCHARGE

SUSTA'NER LOX PUMP INLET

B2 THRUST CHAMBER

B1 THRUST CHAMBER

Bl LOX INJECTOR MANIFOLD
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B2 LOX INJECTOR MANIFOLD
Bl GAS GENERATOR COMBUSTOR
B2 GAS GENERATOR COMBUSTOR

" ENGINE COMPARTM ZNT AMBIENT

SUSTAINER GAS GENERATOR LOX INJECTOR MANIFOLD
SUSTAINER LOX INJECTOR MANIFOLD

" SUSTAINER GAS GENERATOR FUEL INJECTOR MANIFOLD

ENGINE COMPARTMENT AMBIENT
SUSTAINER LOX PUMP INLET

Bl NACELLE AMBIENT

B2 NACELLE AMBIENT

ENGINE COMPARTMENT ACCUSTIC

The measurements listed above were chosen to provide data on problem areas of the dif-
farent missile systeins. The trailing wire umb.ifcal consista of an eighty-five wire cable
which is explosively ejected from the missile upon receipt of an electrical signai which
occurs after approximately forty feet of missile travol, Should the cable not be ejected
electrically, a mechanical lanyard provides « means of backup. A trailing wire cable was
devised in order to prorile additional means of obtaining missile parameter data during
critical portions of the :aunch sequence. With the trailing wire cable, data may be obtained
while raising \he ri.ssile to its launch position as well as through engine ignition and liftoff.
These areas of the izunch sequence usually cannot be obtained until the raissile is airborne
and after which, all p.1issile parameter launch control data s lost.
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DATA GATHERING SYSTEMS

I. GENERAL

The landline instrumentation system will provide visual indication and recordings in
the Launch Operations Bullding of physical and electrical parameters originating at
the various ground support equipment, missile and associated launch control equip-
ment, The system will provide magnetic tape recording for subssquent playback.
The system will have a programming flexibility such that the measurements and re-
cordings channels can be rapidly changed from test to test.

11, FM MAGNETIC TAPE RECORDER

The FM recording system will consist of 72 channels recorded on 12 magnetic tape
. tracks. One tape transport will provide continuous recording at 60 {nches per second.

3 The tape transport will accommodate either 10-1/2 or 14 inch reels, providing 9 and
21 minutes, respectively, of recording time. The frequency response will extend to
2100 CPS, Accessory information consisting of voice, timing, control tones and
speed-lock will be recorded on tape track 7. A limited "on< site'" playback capability
for FM data will be provided as an adjunct to the existing San Diego Data Processing
Station.

1. DIGITAL

The digital system will provide magnetic tape recording of 20 channels of analog sig-
nals in digital form, It will supplement other basic recording methods in providing a
system with greater resolution and accuracy, Commutation i8 by solid state and may
be set in high, medium and low speeds to digitize from 66 times per second to 1 time
per second. 8ignal conversion is performed with a 12 bit plus sign code for a full
scale range of 999, In addition, a time code and record frame number may he re-
corded. The tape format will be compatible with the IBM 7090 computer. The digital
system will be available for use for Part 2 testing,
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{ IV. GRAPHIC RECORDERS

The primary purpose of graphic recorders is to provide criticat missile parameters in
’ visual recorded fashion which will facilitate determining operational status of missile
and gronnd systems prior to and during a firing. Data gathered by this means are also
utilized to a limited extent for post-test analysis.

A, Osciilograph Recorders

Oscillographs are used to record functions requiring high frequency response but
no real-time display. A photographic method of simultaneously recording chan-
nels on a light-sensitive paper is employed. This method provides response to
2000 CPS. The oscillograph to be used at OSTF #2 is a Heiland Visicorder with
self-developing paper.

B. Sanborn Recorders

For functions requiring a higher respcnse than is available from Brown record-
ers and real-time display as well, a ""hot-stylus' passing over heat sensitive
paper i8 used. The response of this type of recorder is 40 CPS,

C. Brown Recorders

Single channel Brown recorders will be used. The frequency response is low

(1 CPS) and therefore limited to slowly varying functions. Information is easily
read {n real time. The accuracy of the Brown recorder is generally the highest
of the available recorder types.

D. Sequence Recorders

In addition to analog and frequency measurement requirements, there are event
type measurement requirements. Brush operations recorders will be used for
this purpose. Each recorder has 100 pens on a single sheet of moving graph
paper. The recorders will be used to monitor the activations and deactivations
of varfous relays, switches and other types of sequence functions.
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Graphic Recorder Capability

Oscillograph 6
Sanborn 24
Brown 13
Brush (event) 196

INSTRUMENTATION CALIBLATION

The calibration technique for instrumentation does away with the need for highly ac-
curate calibration facilities at the site., The Standards Laboratory at As*ronautics
calibrates the transducers which convert the measureament sersed into an analog volt-
age equivalent. The linear relationship between measurement sensed and transducer
voltage output i8 expressed in slope intercept form and transmitted to the test sites,
With 51 and S2 as parameter levels, E; and Ep corresponding transducer output

levels, and

the slope of the calibration curve, any calibrated range can be established knowing m,
the intercept b and the reiated units ‘i.e., PSI and volis, etc.). For landline reccrder
calibration, and to determine recording system linearity, electrical signals are re-
corded on each channel just prior to test data, These signals establish the lower and

upper limit of the recorder range.
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The calibration signals are generated by the Excitation, Calibration and Normaiization
(ECAN) network. The ECAN also provides transducer excitation, source matching and

signal normalization.

VL M[SCELLANEOUSLAUNCH AREA DATA

In addition to the specific measurcements discussed there are other special support
d:ta required, for back-up and supplementary use. This includes data which will be
used for evaluating testing and establishing conditions under which the testing was per-
f.rmed. Also visual monitoring to gain sequential, documentary, and reilability data
will he made possible through the media of closed circuit television, and motion

pletures.
A, Timing

At OSTF #2 when testing components and during normal countdowns, not {nvolv-
ing a launch, a site installed timing generator which recycies at 900 seconds will
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be utilized to provide time correlation. When a launch is conducted Range Tim-~
ing will be used and will be recorded on FM tape for post-test analysis. An ex-
planation of the 3-digit binary timing code which i8 used with both timing systems
can be found on Fig. 22 in Section 7. This code is a 12-bit, 100 PPS, 1000 cycle
amplitude modulated timing code. The time word is contained in the 12 bits, 4
bits for each of three digits contained in the time word, and the 100 PPS are
amplitude modulated on a 1000 cps carrier. The Alf modulation is 3.3 to 1 with
the pulses at a 10 volt level and the no pulses at a 3 volt level. The three digits
represent units, tens, and hundreds of seconds by using a binary-coded decimal
(8~4~-2-1). A reference pulse alyvavs appears first and indicates the beginning of
the time word. The leading edge of this pulse is the point on the trace at which
the time occurred. No other part of the time word is time cokerent. To read
the code one must recognize the difference in pulse widths of three types of
pulses: the reference pulse is five units wide, a binary '"1" is three units wide
and a binary "0" pulse is one unit wide

B. Weather

Certain weather observations are to be made of surface conditions at the time
that testing is being corried on to assist in establishing standard ccnditions for
test to test correlation. These observations will consist of temperature, baro-
metric pressure, relative humidity, wind speed and wind azimuth. The meas-
urements of wind velocity will determine if the missile may Y raised, or not,
thus defining weather conditions hazardous to test fulfillment. Tais data will be
taken by Air Force personnel.

C. Television

Seven T.V. cameras will be utilized at OSTF-2 to obtain data for Human Engi-
neering evaluation. One camera (N7747N) will be installed in the launch control
room to monitor the Launch Control operator and Console. Three cameras
(NT731LN, N7732N, N7733N) will be located at grade level around the silo cap to
monitor crew operations such as resupply, missile mating, checkout. Movable
T.V. cameras (N7748N, N7749N, N7750N) will be used at appropriate levels in
the silo to observe crew functions during various tests.
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D. Motion Ficture Coverage

In order to verify the proper operation of the launch-platform-to-siio disconnect
panels, two cameras (U7019N. U7020N) will be used Fcur other cameras
(L7009N, L7010N, L7011N, L7012N) will be located above ground to obtain data
on umbilical ejections, and missile raising operatiors.

Alignment group tilt will be measured with a tilt monitoring display unit mounted

directly to the ulignment group. Pictures of the leveling bubbies, which are a
part of this unit, will be obtained via s ovie cameras N7983N.

E.  Audio Recordings

Kellogg Switchboard and Supply Company will provide 10 channels of magnetic
tape recording for a permanent record of all intercommunications traffic.

F. A portable light meter (N7532]) and portable sound intensity meter (N75334Y)

will be used at various levels in the gilo for Human Engineering evaluation of
environmental conditions.

VL AIRBORNE DATA GATHERING SYSTEM

Each OSTF missile will have a factory installed Instrumentation and Range Safety
System (IRBS) to provide data from which gross weapon system performance can be
determined and to furnish a means for ground command missile destruction when

necessary.

The airborne data system which will be employed is a PAM/FM/FM telemeter using
an RF carrier which is modulated for information carrying purposes and also serves
as an RF signal stimulus for two AME Cotar Ground stations. The Cotar system will
provide a "real time' tracking input to the range safety network to indicate missile
flight path with respect to predetermined limits.
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Sixty measurements of missile performance parameters are to be made via the IRSS
telemeter. Astronautics is to provide the transducers, signal conditioning (except for
the inertial guidance measurements), and cabling necessary for the selected measure-
ments. Ground :-ules governing selection of the measurements included the followin

points.

A. Only gross malfunction of major missile systems is of interest. (No measure-
ment of an R&D nature is allowed.)

B. Measurement changes will be held to a munimum.

C. Installation and checkout of the measurements should he simple ~ inaccessible
locations should be avoided.

D. Minimum cost consistent with intent.
Report AZC-27-068 contains a detailed description of each of the selected measure-
ments. Additional information, i.e., channel assignment, Astronautics installation

drawing numbers, etc., is contained in the tabulations of the IRSS measurements,
Sections 6 and 7 of that report.
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TABULATION OF OSTF-2 DATA SOURCES

1. Maintenance and Operational Logs

Maintenance Inapection Record (AFTO 26B)

Maintenance Discrepancy/Production Credit Record (AFTO 130C-4)
A/F Maintenance Log {(MAB)

A/F Maintenance Log (PAD)

A/F Main‘enance Log MAPCHE

Daily Maintenance Service Card A365-1

Preventative Maintenance Surveillance Daily Check-Off Sheet
Per:odic Equipment Check Sheets

Rocketdyre GSE Log

Calibration Report, Form 576-3

Fluids and Gas Consumption

A/F Unsatisfactory Report and Supplement Sheet (AFTO Form 29 and 29a)

FRS“ROmMBDOD R

, 2. Change Report Forms

ECP's - Engineering Change Proposal, Form AT78
EQ’'s - Engineering Order, Form A1218
TCTO - Time Compliance Technical Order
Field Service Bulletin {(Rocketdyne in House)
CIC Schedule Summary, Form A1379
Drawing Summary, Form A1378

DCB Change Summary, Form A1535

CIC Control Card, Form 576-4-66

ECP Status Card, Form 576-4-85

Request Change Form DAC 576-8-3-0

DWQ Change Request, GE-MSVD

ARTEOWMMDOWX>

3. Inspection Report Forms

A. F&CD - Failure and Consumption Data Form CV-A-131, BMD 0-50 and
Associate Contractor's F&CD
B. BOI's ~ Break of Inspection, Form A233
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4.

FEROMMDO

oczarmrs

Temporary Removal Tag, Form A2313-2
Inspection Clean-up Sheet, Form A836

BOI Index

Assembly List Shortage Log, Form A1815
Desiccant Log

Leak Report Log

Engine Operating Time Log

Engine Log

Inspection Rejection Index, Form 280-156

AFTO Series 130 Forms

Inspection Missile Cleaning Log, Form 578-4—47
Component Installation Record - GSE/GOE/RPIE, Form 576-4-73
Transducer Installation Log, Form 576-4-14

Discrete Events (Completely Documented in Tabulations, Sections 8, 9 ).

moaw»

Valve Openings

Specific Countdown Events

Pressure Switch Sequence

Presence of Liquid and Liquid Levels
Communication System

Analog (Completely Documented in Tabulations, Sections 8, 9 ).

Digital (Completely Documented in Tabulations, Sections 8, 9 ).

MAPCHE (Tapes)

Visual Operation

A.
B.
c'

Meters

Lights

Contamination Survey

Fluids Purity (GNs, Helium, Fuel, LOX) - Smith-Emery Company
(SECO) Field Laboratory Report
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i

9. Mouon Picture Co~erage

10. Television
Generai Surveillance

A. LSB
B. LOB Consoies

11.  Audiory - Communication Ringing Alarm

2. PROCEDURES FORMS

Personnel Performance Check List

Interview Questionnaires (Post- lest Interview Form)
Diificul'y Summaries (Deviation/Difficulty Report)
Summary Analysis Report

Humoan Engineering Check List

Dev.atlon/Dif’.culty Log

Safety Support Notation, Form A1560

Supervisor's Report of Acctdent Investtgation, Form A1066
F:e.d Service Report, Form A416

FZOmEpOow

13. PERSONNEL SUBSYSTEMS FORMS

For a compiete description, refer to Spuce Technology Laboratories, Inc.,
Document GM 6300. 5~-1060

14. RELIABILITY FORMS

A, Failure and Consumption Data Reports, Form CV-A A131, BMD 0-50,
NAA-809-P, GE-MO-1051, Arma 50-71, AFTO Form 130C, K88 F&CD Form
Operation and Life Record, Form A-18

Component Operation and Life Record, Form 2295

System Operation and Life Rocord, Form 2298

Relfability Action Report (RAR), Form A204

Faillure Analyais Report (FAR), BMD Form No. 0-851, CV-A Form A-367
Relfability Diagnostic Report

. Reliabtlity Technical Directive, Form A-531

-

ZOMmOow
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L Daily Performance Log, KSS
J. Daily Trouble Record, KSS
K. Failure Report Form, KSS

15. Associate Contractor Reports

A, Rocketdyne

Failure and Consumption Data Report

Failure Analysis Report

Engineering Work Request

Rocketdyne Field Service Publication Change Suggestion
Field Service Operation Report

Certificate of Completion-Form 606W

GSE Log Book

-3 A WU o DN

B. General Electric, Miasile and Space Vehicle Dept. (GE-MSVD)

1. Failure and Consumption Reports, Form MO-1051
2. Field Service Report
3. Failure Analysis Report

C. Kellogg Switchboard and Supply Company (KSS)

1. Corrective Action Request
2. Daily Performance Log

3. Daily Trouble Record

4, Failure Report Form

D. American Bosch Arma (Arma)

1. Dafly Activity Report

2. Supplementary Actlvity Report

3. Failure and Consumption Data Report

4. Historical Record ~ Technical Instruction Compliance Report
5.  Outstanding/Delayed Maintenance Record
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SECTION 8
OSTF 42 MASTER INSTRUMENTA1ON LOG

e O

The OSTY 12 saster Instrumentation Log presentad in this section
contains the latest available charactsristics of the individual meas-

urements.

MEASUREMENT RANGE TRANSDUCER IDENTIFIUATION

Convair part namber of the traas- i

Range of interest of the function being ‘
ducer utilized for ‘he measursment.

moasured expressed in “units of

function. "
ACCURACY REQUIREMENT
Present ia uaits of the function
measured.
MEASUREMENT DESCRIPTION UNTTS
or
This {s a brief, usually abbrevi- FUNCTION
ated, description of the meas-
’ uren.ent,
PO N PR N
¥ 1001 P x.oz TANK PRESSURE [ .} ) MG . 39 b ) 7-011M.1
r ™03 P FUEL TANK PRESSUREK o 18 ma .13 0 n-01371-9

—————

i I
1 MEASUREMENT NUMBER FREQUANCY RESPONSE

D: t ‘M 'l :) 4 m
requirements \a cps of the
instrumentation system for the
meamirement.

NOTE: For a key to abbreviations and coding see the IBM code ey of this report.
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O0STF-2 O0BJ COMPOSITE 26 SEP 62 AES0~0653 123 123456 1238 123456 1 12349 001

LL L L Lt
NO ] N NM
22 2 222
LLk  LCCLL <L uSib (4244
NNN INDDOO 100L IN NOL 1p DO
222 N2LE22 NB2ZN N2D22N N NEDEE
€CC SCHHCC SRCC SCACCC SHARH
DDD POHHOD PHOM PDYDDH P PHIHH
TEST SERIES 1 BLOCK O /3F/ 123
BLOCK 1 /13F/ 123456
OPERATION BLOCK 1A /STF/ 1234
SHOTGULN BLOCK 18 /13F/ 123454
B8LOrK 1C /8T8E/ 1
TEST SERIES 2 BLOCK 1 /8IF/ 12343
BLOCK 2 /83F/
TEST SERIES 3 BLOCK 1 /3F/
BLOCK 2

VR~
NNNNNNNNNNNNNN!JNN‘

NOTEe 71/ THE SEQUENCE OF NUMBERS APPEARING
AT THE TOP OF EACH PAGE CORRE SPONDS
i 10 THE NUMBERED EVENTS SHOWM In

: THE ABOVL TABLE.

72/ SEE PAGE 165 Df THIS REPORT FOR
DEFINITICN 'F TEST OBJECTIVE PRIQRITIES.

73/ MEASUREMENTS HAVING PRIORITY Y ARE
THE MINIMUM REQUIRED TO SATISFY 1€
OBJECTIVE. MEASUREMENTS HAVING
PRIORITY 2 ARE DESIRED 1O SATISFY
THE TEST OBJECTIVE,

/87 CERTAIN MEASUREMENTS ARE SHOWN

EFFECTIVE $OR TEST EVENTS AL THOUGH
THE DBJECTIVE THEY A2PZ R UNDER

19 mOv EFFECTIVE, THESE OPERATIOMAL
MEASUREMENTS wilL, BE RECORDED AS
PRIORITY | MEASUREMENTS DURING

FACH TEST EVENT THEY ARE SHOWN
EFFECTIVE FORe AND ARE NOT REQUIRED
FOR SATISFACTION OF THE TEST
OBJECTIVE,

/87 BLOCK 1C TEST SERIES | /P=-s INSP/ witL 8E
PERFORMED AT S76E SITE.

76/ THE REMAINOTR OF THE CAT I TEST PROGRAN
wiLL BE INCLUDED IN A LATER REVISIOM.

000 001-0le FACILITY AGL COMPATIBILITY 222 222221 222! 222222 2 22222 1

Oud 001=02- THR SECT WEATER ADCQ ?
019 « M71811 HYD FLUID 5SUB PITCH ACTR 3
-020 = HT182T WYD FLUID SUS YAW ACTR 1
-029 « M7931T B003TER $YSTEWM O1L i

-0%0 e MT7932T  SUS BYSIEM OIL 1

> W e ¢ e M
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-24% - NT76467 HEAT COIL 40 H20 IN 1Cup 1 111 L]
-250 - NT64TT HEAT COIL 40 M20 OUT TEMP 1 111 3
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-050 - NT849A SILO L/P ACCELN X4 ]
=060 - N78038 L/P DRIVE MOTOR SPEED 111 1111 111 ]
=063 < N79080 L/P DISPLACEMENT 111 311 11 3
-070 - N780AF DRIVE MOTOR TORQUE 111 1 111 11 ]
-079% - N7980L 7 INe MOTION UP FAST [
-080 « M7981L 7 INe. MOTION UP SLOW 1)
=083 ~ NT982L 7 INe MOTION DO'WN SiOW [
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-029 - M7190X MORIZ CRIB LKS RETR 1 111 1 111 3
-030 - MT191X HORIZ CRI® LKS EAT 1 11 1 3
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-010 e FI724P MHE SUPPLY 2 @ POV 11 s
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000 003-06= ME $YS CAPABILITY 121 2
-010 - F7001P LOX TANK PRESSURL L}
-Q19 - F7003F FULL TANK PARESSURE Py
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-09s - 173300 ROLL SERVO ERROR n 22 2 s
-100 - 173310 AZIMUTH SERVO ERROR 2 112 2 ’
-103 - 173320 REONT GYRO PICK-OFF 1 11 1 s
-110 - 173720 ROLL MEWORY 1 11 1 ’
-118 « 173730 PITCH mEMORY 1 11 s :
-120 = 175740 AZIMUTH WEMORY 1n 1 1 ’ ‘
-129 - 173760 IERO LAG OUTPUT 22 2 2 )
-130 - 1130SM COMPUTER #OSITION K n 11 1 s
~133 = 17308 COMPUTER POSITION ¥ 1 11 1 ’
-140 - 17350TH COMPUTER POSITION 2 1 11 1 ’
=143 « 17308M DOWM RANGE ERROR FUNCTION 1 11 ) S
=130 ~ 17309  CROSS RANGE LRROR FUNCTION 1 11 1 ’
-133 < 173020 COMPUTER VELOCITY £ 1 11 1 ’
~140 < 17303 COMPUTER VELOCITY Y n 11 1 ’
) - 1750aL COreUTER VELOCITY 1n 11 1 ’
-110 = 179300 ALIIWMENT GROUP RADIAL 12 ’
31 - 173390 ALIGHMENT GAOUP TAN n ’
=100 < 179420 ALIGNHENT GROUP ARIAL n ’
109 - 170181 CONPUTER EXHAUST TENP 1 ’
-190 o 17520V YAW STEEAING 816 n 1 { )
~198 - 17329V ROLL REIOLVER 316 u 11 1 ’
=100 « 17530V PITCH REIOLVIR 310 un 1 l ’
-209 - 17340V TEWR CTL AN OUT n ’
-210 o 17500V ALINUTH RESOLVIR $18 n 11 t ’




NLPUKL NU. alLbu-uove

: SECTION 8
| GENBRAL DYNAMICS | AETRONAUTICS
t , 24 SEPTEMBER 1962
OSTF-2 08J COMPOSITE 26 SEP 62 AE60-0653 123 123456 1234 123456 1 12348 018
-21% - 178159 ELAPSED TIME 11 1 s
| -220 -~ 17321 VERNIER ENG CUTOFF SIG 11 11 1 s
-22% - 17%22% SUS ENG CUTOFF SIG 11 11 1 5
-230 - 17%27X PRE-ARM RELAY CLSD 1 11 1 3
-238 - 17537X ELEVATION WARNING 1 11 1 s
-240 - ITSTOX STAGING SIGNAL 1 11 1 s
-2a8 - 17811X START COUNTDOWN 1 11 1 s
-250 - 17612X START FINE ALNMT=TRIG MODE 11 11 1 ]
} -25% = I7613X% I AXIS VERT=FINE ALNMT 1 11 1 s
-280 - 17614X FINE ALNMT COMPLETE 1 11 1 5
-263 -~ 1761SX COMPUTER TEST COMPLETE 1 11 1 s
-270 = 17616X ST X ACCELEROMETER OFFSET 1 11 1 s
-278 - 17617X ACCELEROMETER TEST COMPL 11 11 1 )
-280 - 17618X 1G$ READY 1 11 1 s
-288 - I7619X GO INERTIAL COMMAND 1 11 1 )
~av0 - 17620% MGE INERTIAL 11 11 1 s
-293 - 17621X IERO I ACCELEROMETER COMFL 11 11 1 s
-100 ~ 17822X SCALE X PLUS 16 1 11 1 )
~su8 - 17623% SCALE X MINUS 16 n 11 1 s
-0 - 17624% ST 1ERO X ACCELEROMETER 11 11 1 s
-31% = [762%% RETURN TO READY REQ 11 11 1 y
-320 « 17626% RETURN TO READY COMPLETE 1n 11 1 )
<329 -~ 17627X GO OM VERT MEMORY 1 11 1 s
000 003-23- MGS STATUS /w/$ EMI TESTS/ 2
000 003-26- SOLV TK PRESS G-2000 2 2 2
000 003-18~ O£COY SUBSTSTEM MGE ADEQUACY. 2 2
000 004=01= MAPCHME MISSILE CHECKOUT AT MANS 2 2 2 2 2
000 Ova=02= MAPCHE MSL C/0 AT LAUNCN $1TE ? H ? 22 2

000 006=0%= OGE/MIE-MAPCHE-FACMSL COMPAT 2 2 2 2 2




REPORT NO. AE60-0653
SECTION 8
26 SEPTEMBER 1962

GENERAL, :D\’F‘J\JU“C:II' ASTRONAUTICS

0STF=2 08J COMPOSITE 26 SEP 62 AEB0-0653

000
-01%
-020

«-02% .

-030
-038
-040
-048
-0%0
-088
-080
-069%
-070
-078
~080
-08%
-090

-098

000

000
-01%
-020
=028
-030
=035
=040
=048
-08%0
-09s
-060
=063
-070
-078
-080

O

004~0b~

COa=0%~

008-01-

1GS=MAPCHE COMPAY

175054
17506H
1790TH
175081
17509H
175020
1715030
17394L
17528v
17529V
17%30V
17380V
17510
[7821x
17522
(1327
17%70X

COMPUTER PQSITION X
COMPUTER PO3SITION Y
COMPUTER POSITION Z
RANGE ERROR FUNCTION
AZIMUTH ERROR FUNCTION
COMPUTER VELOCITY X
COMPUTER VELOCITY Y
COMPUTER VELOCITY Z
YAW STEERING SIGNAL
ROLL RESOLVER SIGNAL
P1TCH RESOLVER SIGNAL
AZM RESOLVER SIGNAL
LLAPSED TIME

VERN ENG CUTOFF SIGNAL
SUS ENG CUTOFF SIGNAL
PRE-ARM RELAY CLSD
STAGING SIGNAL

MAPCHE~PU COMPAT

1GS STABILITY

A79027
A79037
A7904T
A79077
AT9127
H7807X
HT7812X
175154
175160
175174
175187
175194
175204
17591¢

ARMA PLAT SKIN TEMP FwD
ARMA PLAT SKIN TEMP AFT
ARMA CONTROL SKIN TEMP
ARMA PLAT AMS AIR TENP
Al1G POD INNER SKIN TEMP
L/P LOCK ASSY OPEN

L/P LOCK ASSY CLSD
ACCELEROME TER XF}
ACCELEROMETER YF;
ACCELEROMETER 1F)
ACCELEROMETER XF2
ACCELEROMETER YF2
ACCELEROMETER 2F2

PITCH GYRD TORQUE

123 123456 1234 123438 1 12342

N s e e

N N NN

NOONN NN NN NN NN

oot rm— g

: 2
11
11
11

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1

T 1
11
11

2 2

2 m
2 22
2 22
2 22
2 22
2 22
2 22
2 22
: 12

[

~

016

U B I A " T ' T D Y S TR N

L ]

NOWw e e e

L - T T D 2 L BT R T T R S I I N

- ——— - tesess St

- - — =




;
?

AGENERAL DYNAMICS

0LTF-2 OBJ COMPOSITE 26 SEP o2 AE60~0653 123
~-08% 17592C ROLL GYRO TORQUE

=090 17593C AW GYRO TORQUE

«09% 175010 OPTICAL AZIMUTH SIGNAL
-100 175110 ROLL PENDULUM

-103 175120 PITCH PENDULUM

-110 17508 COMPUTER POSITION X

-113 1750611 COMPUTER POSITION Y

~-120 175071 COMPUTER POSITION 1

~125% 1750814 DOWN RANGE ERROR FUNCTION
-130 175094 CROSS RANGE ERROR FUNCTIOM
-135 175021 COMPUTER VELOCITY X

-140 17503L COMPUTER VELOCITY ¥

-148 17504L COMPUTER VELOCITY 2

~-150 170187 COMPUTER EXHAUST

-159 178928v  YAW STEERING SIGNAL

-160 17529V  ROLL RESOLVER SIGNAL

-163 17830 PITCH RESOLVER SIGNAL
-170 17540V TEMP CONTROL AMP OUT

-175 {75807 AZIMUTH RESOLVER SIGNAL
-180 17510% ELAPSED TIME

-185% 17537¢ ELEVATION WARNING

-190 17611X START COUNTDOWN

-19% [7612X START FINE ALNMT=TRIG MODE
-200 17613% 2 AXIS VERT=FINE ALNMT
~209% 17614X FINE ALNMT COMPLETE

-210 17619X COMPUTER TEST COMPLETE
-21% 17616% ST X ACCELEROMETER OFFSET
-220 17617% ACCELEROMETER TEST COMPLETE
-225 176184 1GS READY

-230 [7619X GO INERTIAL COMMAND

-23% 17620X MGS INERTIAL

-240 17621% ZERO 2 ACCELEROMETER COMPL
=245 17622X SCALE X PLUS 16

-250 17623% SCALE X MINUS 16

-25% 17624X S.ART ZERO X ACCELEROMETER
«260 [7629X RETURN TO READY REG

m e e ————— g 2 7

REPORT NO. AE60-0653

SECTION 8
ABSTRONAUTICS
26 SEPTEMBER 1962
123486 1234 123436 1 12348 017
2 2 22 H]
2 2 22 L)
2 2 22 $
2 2 22 b}
2 2 22 H
2 2 22
H 22 ]
2 2 22 -
H H 22 S
2 2 22 H)
2 2 22 5
2 2 22 3
2 2 22 L]
2 -
2 22 L
2 2 22 s
2 2 ]
2 S
2 2 22 5
2 2 22
2 H 22 H
2 2 22 S
2 H 22 S
2 2 22 ]
2 2 22 5
2 2 22 [
2 2 22 [y
2 2 22 )
2 2 22 3
2 2 22 H
2 H 22 s
2 H 22
2 2 22 S
H H 22 [
2 2 22 H
2 2 22 3




REPORT NO.

SECTION 8
26 SEPTEMBER 1962

08TF=2 OBJ COMPOSITE 2& SEP 62

-26%
-270
-273%
-280
-289
=290

000

000

000

000

000
14

000

000

000

000

000
-018%
=020
-029
-030

000

008-02~-

005-03~

008~04~

009-05~

003=00~

008-07~
008-08~

009-09~

0Vs=10=

008-11-

008-12~

00601~

0084-02~

AE80-0653

aaNEnNAL DYNAMICS

AE60~0633

17626X RETURN YO READY COMP
17627X GO ON VERT MEMORY
[7628X GO ON AZIMUIH MEMORY
17630X GYRQ A [N BAND

17631% GYRO B8 IN BAND

M7032T GUIDANCE PCO XHST TEMP

FAC AIR CONDITIONING

THR SECT MEATER ADEQ

20V0C POWER

400 CYCLE GENM ADEQUALY

MSL POD AIR CONOITIONING

PCU EVALUATION
ACSIG & AGSP STABILITY

R/V PRE-LNCH MONITORING

FUEL THERMAL COMPENSATION

PU SENSOR RTADINESS

PROP SYS READINESS

OGE RESPOMIE TO L/C

MT002X SELECT A BUTTON

N7003X SELECT 8 BUTTON

N7030X ALARM RESET SWITCH

NT042X START ABORT SWITCH

COUNTOOWN TIME

P e

ASTRONAUTICS

123 1234%6 1234 122456 1 12343

N NNN

22

222
333 2

222

22222

11

22222
11111
11
111
11111

22222

2

222

222

LR
11
i
111

~
~N N

"~
"

111

22

111
1
1
111

- e e e

11
11
1
11

22

o1e




REPORT NO. AE60-0653

SECTION 8

aENERAL DYNAMICE | ABTRONAUTICS
26 SEPTEMBER 1962

; 0STF-2 OBJ COMPOSITE 26 SEP 62 AE6D~-069) 123 123646 1234 123656 1 12343 o1e
¥ .
é 048 - N7509X READY FOR COMMIT 111 11 111 1 s
% ~0%0 - NTS14X AUTOPILOT ON AMBER 111 111l 11 3
) ki ~088% - N7529% PNEU INTERNAL GREEN 11 1 111 | s
{ <060 ~ N7830X PNEU PH 2 AMBER 111 1 11 111 : 3
-068 - N7831X HE LOAD AMBER ML 11 1 s
-a70 ~ N7833X ENGINE START AMBER 1 11 111 s
-c18 ~ N7935X% PWR INTERNAL GREEN 111 111 111 : ]
! 000 008=03= OGE DEFICIENCIES 22222 222 2222 2222 2
000 008~04= L/C SAFE STATUS 3 2
-050 - K7%13% MSL LIFT DOWN & LOCKEL 1 1 E
000 006-08%- R/V PRE=LNCH MONITOR EVAL 222 2 2
-Q20 - Y7082% R/V BAT HTR THERMOSTAT 111 111 111 111 ]
-029. - Y7084X LAUNCH CONTROL POWER 111 111 111 111 b]
-030 ~ Y7098X 3TART COUNTDOWN POWER 111 111 11 110 3
=018 - Y708%&X 28 VDC VERIFICATION 111 111111 111 3
040 . Y70%9X R/V CONTINUITY 111 1 11 s
~04% - Y7061X MARK & R/V 111 111 111 111 L}
«0%0 - Y7082X R/V TACTICAL 1l 111 1111 111 3
-U3> - Y7064X 119 VAC VERIFICATION 111 111 1 111 11 )
-060 - Y7068% START COUNTOOWN VERIFY 11 11 11 111 ]
-06% ~ Y7066X TARGET A SET 11 111 1111 11 k)
-070 - Y7067X TARGET 8 SET 1 1t 1 111 S
-07% -~ Y7068X MARK 3 R/V 111 111 1111 111 ;)
T -0ov - Y7069X TARGET A SZLECT 11 11 11 11 ]
-08% - Y7070X TARGET B SELECT 111 1111 111 )
«090 - Y7071X START COUNTDOWN S IGNAL i 111 ) 111 111 3
-Q99 - Y7072% 28 VDC RECEIVER 111 111 111 111 ]
000 007-~01- PNEUMATIC SYSTEM READINESS 111 111t 2
018 - F10010 LOX TANK PRESSURE 111 3 111 -]
i «Q20 - F7003P FUEL TANK PRESSURE 111 111 111 ]
’ -023 . N7038P DIFFERENTIAL PRESS/GAGE/ 11 D




REPORT NO. AE60-0653
SECTION 8
26 SEPTEMBER 1262

AENERAL DYNAMICE | ABTRONAUTICS

ostr=2 084 COMPOSITE 26 SEP ¢2 AE60-0653 123 1234%86 1234 123458 1 12348 020
-038 - F11a8P § CTL HE BTL DISCH PRESS 111 s
-0ag - F12A7T 8 TK ME BTL TEMP ‘ 11 s
-043 - F1290T & CTL ME BOTTLE TEM® 1111 s
YY) = F 1P LOX TANK MELIUM PRESS 1t 111 s
-080 - F 39 #UEL TANK HELIUM PRESS 11 11 )
-08s = P 1ASP $ CTL ME BTL DISCH PRESS 11 111 s
-or0 . F 204P 8 TANK HE BTL NI PRESS 1 1 )
-o1s ~ T 2471 8 TK ME BTL TEWS 1111

000 00702« FLIGH? CONTROL READINESS 222 111 11 1
-018 ~ M7514X AUTOPILOT ON AMBER 111 111 i S
-020 - NT318X AUTOPILOT FAIL MARGINAL 111 111 11 L]
-029% ~ NTS19X FLT PROGRAMMER SAFE 111 1 111 L
-030 - N73521X AUTOPILOT FALIL 111 111 118 3
-013% = NT332X PROGRAMMER ARMED AMBER 111 1111 111 H
-04u e NT336X AUTOPILOY TEST AMBER 111 1111 11 3
=090 « § 610 MOLL Q1P GYRO 8§10 111 111 ]
«083 - § 620 PITCH DISP GYRO $10 111 111 S
-060 e § 630 YAW O1SP GYRO S10 1311 111 S
-063 - $ 2030 81 PITCH/ROLL POS 111 111} ]
«070 - § 2040 82 PITCH/ROLL POS 111 1111 L]
-Q73 - § 2090 81 YAW POS 111 111 ]
=080 - 8 2060 02 YaW pOS 111 1 113 ]
=083 - § 2220 V) PITCH POS 111 111 ]
-090 - § 223C V2 PITCH POS 111 1113 3
-9 - § 2330 VI YAW/ROLL #OY 111 1 111 )
=100 - § 29340 V2 YAW/ROLL POS 111 111 ]
-109 e § 2560 SUS YAW POS 111 1111 ]
-110 . § 33570 8Sus PITCH POS 1311 1111 )
-113 - 8§ S2R ROLL RATZ GYRO S16 111 111 ]
=120 « § SIN PITCH RATE AQYRO 810 111 111 9
-129 « § SA% YAW RATE GYRO 810 111 1111 ]

000 007-03~ ELECTRICAL 3Y$ FUNCT 12 111 111} 2
=030 e £ 900 40C CYC AC PWR SUP 11 113 11 L]
=038 - € 28V NSL SYS INeUY 111 111 1 11l S

[ - R e e et
) ' s *

e mmr e ——— .

PR R




+

s

44

7 ke
S
A -

2
<

0$TF-2 O8J COMPOSITE 26 SEP 62

~040
~0a%
-0%0
-098%

000
-01%
-020
=029

000
-019
-020
-025
-030
-038
-0a0
-048
-0%0
-939
-060
-06%
-010
-078
-080
-088
-090
-09s
-100
-108
: -110
-118
-12%
-130

007-04~

007-05~

Q07-08~

£ 31V
H7310X
NT3YIX

N7323X

HYD SYS
H 33P
N olaoP

H 18509

GENERAL DYNAMICS | ABTRONAUTICE

AES0-065)

400 CYCLE AC PHASE A
PWR TO [NTERNAL
PwWR TO EXTERNAL

DC AT MSL

READINESS

81 HYD ACCUMULATOR PRESS
YERN ENG HYD PRESS

§ HYD PUMP INLET PRESS

PROPELLANT LOADING READINESS

F7201P
F10039
2713499
P1384P
PTYIOSP
PT1I18X
P7116X
PTI1TX
P11}
PT223%X
rI226X
P7227%
pr228X
uro11X
v70122
U701 9%
LT014X
uro15%
UTO16X
u7017X
u7018X
r 1P
o

LOX TANK PRESSURE

FUEL TANK PRESSURE

LOX STOR TK ULLAGE PRESS
LOX STOR TK TO MSL DP
LUX TOP Tk ULLAGE PRESS
RAPID TOP VLV OPEN
RAPID TO® viv (LSO
TOPPING VLV OPEN
TQPPING VLV (LSO

LOX RAPID LD vLV OPEN
Lua FINE LD VYLV OPEN
LO* @APID LD VLV CLSD
LOX FINE LD YLV CLSO
RAPID FILL LOX CTL=~1
TOPPING LOW CTL-1
TOLPING MIGH CTL~1
1008 LOX CTL~1

RAPID FILL LOX CTL-2
TOPPING LOW CTL-2
TOPPING MIGH CTL=2
1008 LOX CTL-2

LOX TANK .H!LHJN PRESS
FUEL TANK MELIUM PRESS

PROPULSION SYS READINESS

REPORT NO. AE60-0653
SECTION 8
26 SEPTEMBER 1962

123 123496 1236 123496 1 12368 02}
11p 111 1 s
111 1111 1 s
TR TR C IR A s
1y 1 1 3
11 2
11 111 3
m 11l 3
13 1111 )
222 M1 1R 2
Rt LSO Y £ S SR W s
U U R S B U D) s
11} 113 1 1. 113
1 L ortur o1 s
111 111 1111 11 5
i o1 an s
11} 11l 11 i 11 S
1 111t ur o s
M1 1 1 1 s
11 o1 1 s
ORI S UE U0 ¥ S SN W 8 s
a1 1l o1 1n s
CCURRE S S S Y €S S U 3 s
111 111 111} 11 ]
1 111 11 11 3
o ot v s
CUEEE TR UL CE SR A § s
111 11 11 11 3
11 1 i vn ’
1 1 1 s
RN SCUNE U € § SRR i ¥ 3
1 1 s
111 s
22 11 11 1

MR ,-‘»-—.»--;.:n-.;'.-..,.-_.“.,.,,....', NIRRT SR A S T e Ry

.

o w »

£l

= - . . .




REPORT NO, AE60-0653
SECTION 8

26 SEPTEMBER 1962

08TF<2 0B COMPOSITE 26 SEP 62

-019
«020
-022
-029
-0130
«040
=045
~0a7
-0%0
«~060
=065
-070
-078
-080
-083

co0

voo
~-013
~018
~019
-020
-028
-033
«080

000

000

([0}

200

007=-07~

00708~

007~09~

00¢8-01~

008-02~

008-03~

F1001P
F7003P
PT126V
PT935X
PT9aeX
P1002P
P103eP
P1039P
P1330T
4 1P
F oy
L4 b1 d

b] 1

$1 14

P 330P

anNERAL ETV!“!ARN:II' ASTRONALTICS

AE40-0633

LOX TANK PRESSURE

FUEL TANK PRESSURE

% IGN STAGE CTL vOLY
FUEL A/8 FED VLY CLSD
LOX A/8 FLD VLV CLSO

81 FUEL PUMP INLET PRESS
82 FUEL PUMP DISCH PRESS
81 FUEL PUMP DISCH PRESS
S LOX PUMP INLET TEMP
LOX TANK MELIUM PRESS
FUEL TANK HELIUM PRESS
B2 LOX PUMP INLET PRESS
82 FUEL PUMP DISCH PRESS
31 FUEL PUMP DISCH PRESS

§ PUEL PUMP DISCH PRESS

ENG IGMITION ELEC SI1G

PU SYSTEM READINESS

NTO28X
UT12ev
U713ev
UT128X
U7132X
CERSS A
U 138x

COMMIT START BUTTON

AA COMP 28 VDC INPUT

AA TIKE SHARED 03C ouUTPUT
AA COMPUTER RESEY

AA STA COUNTER QUTPUY

AA VLY POS FEEDBACK

AA SENSOR SIG

TELZMETRY SYSTEM READINESS

PNEU SYSTEM READINESS

FLIGHT CONKTROL READINESS

ELECTRICAL SYSTEM FUNCT

123 123458 1238 1234356 1 12349

11

11

11
11

2212

212
2R

1111
11

2211

111
111
11
11
11
111
111

111

111

i

i1
111
i1
111

111

— et e e

11

111

PR B
ill

111
111

111
111
111
111

111

1
11
11

[V N

[ T N LV IR Y IR 3

w

[ JEY T SRV R VY




REPORT NO. AL60-0653

SECTION 8

QRNARAL DYNAMICS | ABRTRONAUTICS
26 SEPTEMBER 1962

GSTF=2 OBJ COMPOSITE 28 SEP 62 AE6Q=063)3 123 123436 1236 123456 1 12349 023
3, 006 00808~ PROPELLANT LOAD 2 2
060 008-08= FPROPULSION SY$ READINESS 2
000 008-07= PU 5YSTEM READ INESS 2 2
000 008-Ge~ ENG I1GMITION ELEC S1G 2 b
t
000 009=01= READINESS PRESENTATION 22222 1 i 2
-013 - N779&N LAUNCH CONSOLE RM CAMERA 11111 111 1 1111 s
-020 = NT79SN  LAUNCH CONSOLE LM CAMERA i 11 1l 1111 )
006 009~02- LCC D1SCRETE OCCURRANCE *22212 2
-01% < NTT941{ LAUNCH CONSOLE RM CAMERA 11111 11 1 111 S
~020 - M77%8N LAUNCH CONSOLE LH CAMERA 11111 11y v 11 5
-028 -~ NISGTR MSL LIFT COMMIT ATART 111 1111 111 s
-030 - N7508X AUTOMATIC PRESSHh IES T AR 3 111 s
-03% ~ N7312X COMMIT LOCKUP 111 i1l 1113 L ]
-0a0 -~ N7928% MSL LIFT UP & LOCKED 111 11l 11 ]
000 008-03- LCC CABINETS ENVIRONMENT 2
-02% -~ N7801J L/C EQUIPMENT RH HUM S
030 - N7802J4 SILO LOWER RN HUM )
-2 - Wlwul?T L/C EQUIP AIR RETURN TEMP [
~080 - N18241 ELCT “QUIP AIR IN #1 TEMP )
y ~04% < N76227 ELCT EQUIP AIR IN #2 TEMP S
-J%0 - N76237 ELCT EQUIP Alk IN 83 TEMP )
-08% - w724l ELCT EQUIP ALIR IN #6 TEMP s
-060 - N7628T ELCT EQUIP AIR IN #3 TEMP $
-06% - NTeze! ELCT EQUIP AIR OVT 01 TERP [
010 - W76371 ELCT EQUIP ALR OUT #2 TEnp ]
-078% - N78287 ELCT ZQUIP AR oUT Ay TEMP [
-080 - N78297 euCT EQUIP AIR QUT #4 YEMP y
-083 - N7430° ELCT fQUIP AIR QUT 28 TEMP [




REPORT NO. AL60-0603

SECTION 8
AENERAL DYNAMICS | ASTRONAUTICS

26 SEPTEMBER 1962

08172 OBJ COMPOSITE 24 SEP &2 AE40-083)

LCC-R.'Y COMPATIBILILITY
|

(Y *

129 12)4%6 1234 123436 1 12348

000 009-0a- 22222
-010 - YI034X 28 VDC VERIFICATION f1 111 1111 11
-013 - Y7088Y RV CONTINUITY: 1mi1 o1t o111 11
«-020 - YY061X MARK & R/V L 111311 111 11t 111
-028 - YI062Xx RV TACTICAL | min 111 1111 11
-03%0 e YT088X MARK 3 R/V : 11111 111 11 11
-038 - Y7069% TARGET A SELECT nig 1 11 11
040 - Y7070X TARGET B SELECT a1 11 111 11
-0es - Y7071X START COUNTOOWN $10 i1 11 o111 1

000 010-01 102 CHILLOOWN ADEQUACY 22212 11
-018 - P7001P LOK TANK PRESSURE 111 111 1111 11
-010 . P73a9P LOX STOR TK ULLAGE PRESS 1 1 11 11l
=023 - PTSgAP LOX STOR TX YO MSL DOPF 11111
-v30 - P786SP LOX XFER LINE TO MSL PRESS T
-038 - P7378P LOK TO L/F DISCON IN PRESS 11111
-0a0 - $1682P MSL LOX TANK OP 1
-0as < PTe94P LOX TOP LINE PRESS @ R-0-0 11111
-0%0 < P7497P MAIN LINE PRESS @ R=0-0 1
-0139 - PTe99P MAIN LOX FILTEX OP 11111
=040 - PI700P LOK RAPID LD VLV DP 1111
«009 - PTYOLIM LOX FINE LD VLV op 11111
-088 - P7913P LOX FINL LD IN PRESS 1
=069 - PT914P LOX ORAIN VLV L=16 OUY PrRIES 1
070 - PI104R LOX TOF FL/RT VENTURL 11
-01s - PT109R LOX TOP BLEED FL/RT m
080 - P14 LOK TOP L/P DISCON iN TENS 1
-088 - PTISAT 81 LOX PUMP IN TENP 11
090 - P730AT SUS LOX PUMP IN TENP mn
-093 - PT30ST 82 LOX PUMP IN TENP TEEY}

-100 = PISTLT NAIN LINE TEMP-L/P DISCON 1

-108 = $7698T MAIN LOX LINE TENP ¢ R=0-0 111

-110 - PT702T LOX TOP LINZ TEMP @ R=0=D i

119 - PTIISX RAPID TOP VLV OPEN STT MR CURR AR U W §
-120 < PTILGX RASID TOP VLV CLSD M 1ol

-~

L B I N N L

W W B W B P W S P B U VW B W Ve MW VYW
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SECTION 8

GENERAL DYNSMICE | ARTRONAUT.CHE
26 SEPTEMBER 1962

0STF-2 OBJ COMPOSITE 26 SEP 62 AE60--085) 123 123456 1234 123456 1 1234¢ 028
-12% - P7117X TOPPING VLV OPEN 11111 111 1 11 $
-130 - PT118X TOPPING YLV CLSD 11111 11l 1 11 tH
-13% - P7129X VENT VLV N8O OPEN 11111 111 1 131 11 s
140 ~ PT130X VENT VLY N8O CLSO 11111 11111 11 H
148 - P7131X LOX DRAIN VLV N&O QPEN 1y 1 1ol 111 )
~1%0 e P7132% LOX DRAIN VLV N30 CLSD 11111 111 1 i1t -1l s
-15% - P7193X LOX TOP Tk VENT VLV OPEN 11111 111 1 11 S
~160 - P7194X LOX TOP TK VENT VLY CLsSO 11111 111 1111 111 1)
-16% - P7223X% LOX STOR TX VENT VLV (LSO 11111111 111 111 $
-170 - P722%X% LOX RAPID LD VLV OPEN 111y 111 1111l 111 ]
-1n - P7226X LOX FINE LD VLV OPEN 113111 111 1 11 L}
-172 - P7227X LOX RAPID LD VLV CLSO 11111 111 111 111
-173 - P7228x LOX FINE LD VLV CLSO 13111 111 1 1 11 9
-180 - P7238X LOX STOR TK VENT vLV OPEN 11111 111 111 11
-188 - P7241X LOX CHILLOWN VLV N-=1 Lso 111 1 111 111 3
~-188 - P7281X LOX CHLDN VLV N2 <LSD 111 b
-187 - P7292X LOX CHLON VLY N3 CLSD 11 s
-188 - P7293X LOX CHLON VLV N30 CLSD 11 3
-192 - F 1P LOX TK MHE PRESS 111 1 14 111 S
000 010-02- LG2 TRANSFER SEQUENCES 222112 211 2
-01% - P7%549P LOX STOR TK ULLAGE PRESS 11l o1 1 111 L]
«020 - P7709P LOX JOP TK ULLAGE -~RESS 11111 111 111l 111 )
-029 <« PTI18X% RA?ID TOP VLV OPEN 11111 111 1 11l 1t 1n S
=030 - PT116X RAPID TOP VLV CLSD 11111 111 )1 1l 111 L]
-03% - PT117X TOPPING VLV OPEN 11111 111 1 11l 111 )
-040 - PT118X TOPPING VLV CLSO 11111 111 1 1 11 S
048 - P7129X VENT VLV N8O OPEN 111 1 111 111 S
~09%0 - PT130X VENT VLY N8O CLSD 11111111 1 u 111 S
-09%% - P7131X LOX DRAIN VLV NéO OPEN 1111 111 1 an 111 )
=060 - PT7132X LOX DRAIN VLV N6Q CLSO 11111 111 1an 111 5
«069 - PT193X LOX TOP TX VENT VLV OPEN 1111 11l 1 1 111 S
-070 - P719AX LOX 0P TK VENT VLV CLSD 111111111 1 111 )
-019 . P7223% LOX STOP Tk VENT VLV CLSO 111111111 1 )
; ~080 - PT722%% LOX R/APID LD VLY CPEN 11111 131 1 11 1
’ =089 - PT226X LOX FINE LD VLV OPEN 11111 11y 1 11 )
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GENERAL DYNAMICS I ABTRONAUTICS

! 08TF-2 OBJ COMPOSITE 28 SEP 62 AE80-065) 123 123656 1238 123838 1 12343 024
-090 - P7227X LOX RAPID LD VLV CLSD 11 111 1 111 s

-098 — P7228X LOX FINE LD VLV CLSD 1111 1 11 11 s

; -100 - P7238% LOS STOR Tk VENT VLV OPEN 1l 1 111 111 )

: -108 - P7218X LOX DRAIN VLV OPEN 1111 11 11 11 s

' -110 - P7240X LOX ORAIN VLV CLSD 11111 111 1A 111 )

“ =111 - PT281X  LOX CHLDN VLV N2 cLSo [ 3 4} H

-112 - P7292% LOX CHLON VLV N3 CLSD 1t .

-113 - P72933X LOX CHLDN VYLV NSO CLSD 1 s

p -113 - PT98TIX LOX V1.V LT OPEN 11111 3
'f: -120 — P7esEX LOX VLV LT CLSD 11111 s
:;. -12% - P79SeX 10X VLV L8 OPEN 1 )
?- -130 - P7980X LOX VLV L& CLSO 11111 ’
: -139 - PT983IX LOK A/8 FGD VLV OPEN 1 11 1n 11 s
-140 - PI9O4X LOX A/8 FED VLV CLSO NIl 11 11l 11 3

-148 - U7011X RAPID FILL LOX CTL=} 1L ke 1 111 )

-150 - U7T012% TOPPING LOW CTL-1 11111 111 1111 111 3

-138 ~ UT013% TOPPING MIGH CTL-1 11 1 11 s

-160 <~ UT014t 100% LOX CTL-1 Il 1 1l 11 1)
-168 - U7018X% RAPID FILL LuX CTL-2 111 111 1 11 s

-170 - U016x TOPPING LOW CTL-2 11111 111 1 11 )

o ~17% - U7017X TOPPING MIGH CTL-2 1 ino1an 11 s
-180 - utOrEXx 100% LOX CTL=2 UL 11 111 )

000 010=03%« LO2 TRANSFER PREFORMANCE 2712 1 2 ?

. -028 - F7001P LOX TANK PRESSURE 1 o1 11 s
-030 - P11GSP TCU CTL MANIFOLD PRESS 11111 )

-038 - P7106P TCU LOX IN PRESS mn ’

-040 - P7107P TCU LOX FILTER IN PRESS 1 3

: -0a3 - PT108P LOX L/P DISCON [M PRESS 11111 14 1t 11 3
{: -0%0 - PT138P MAIN LOX LINE ORALY PRESS 1 )
;3 -099 - wys4eP GN2 STOR TK DISCH PRESS 1in ’
B -060 - P1549P LOX STOR TK ULLAGE PAE3S 11111 1 1 11 ’
-089 - PI%eaP LOX STOR TR TO MSL DP 1 111 IRY! )

-070 - PYSESP LOX XFER LINE TO ms, PRESS 11111 ¥

";' 078 - P7378P LOX TO L/P DISCON IN PRESS 1y an ]
o5 -000 - P7682P ML LOX TANK O 1111 s

© e e e ——




GENEBRAL DYNAMICS ‘ ABTPONALTICS

K X - B ) e R e .
i EW «ON e
2 - a . PR

PO
»

OSTF-2 OBJ COMPOSITE 26 SEP 62  AE40-0633 123 123456 1234 123456 1 12388
-088 - P789sP LOX TOP LINE PRESS @ R-0-0 1111
-090 - PSP MAIN LINE PRESS @ R-0-D 111
4 -09s - P7699P MAIN (OX FILTER DP 11111 11 1
¢ -100 - P7700M LOX RAPID LD VLV CP 1111
: -108 - PT701P LOX FINE LD VLV DP 11111
3 -110 ~ P7706P LOX DRAIN VLV DP 1
3; -113 - PYIOTP LOX FILL FILTER [P 1111
j’ -120 - P7709P LOX TOP TK ULLAGE PRESS 1111 i1l 1111 11
?? -128 - PT719P LOX STOR Tx PRESM LINE 11111
g -130 - PITIIP LOX TOP TK PRESN LINE 111
; 138 - PT907P 81 LOK PUMP IN PRESS 1111
3 140 - PT913P FINE LD VLV L1 IN PRESS a1
‘1 YY) ~ P791aP RAPID LD VLV L2 IN FRESS 1111
-1%0 - PI91SM LOX DRALM YLV L1& IN PRESS 1111
-158 - PT917P LOX STOR TK FILL VLV L7 IN 111
-160 - P19Y2P STOR TK DRESN VLV [N PRESS 11111
-168 - P110AR LOX 0P FL/RT YENTURI ity I
3 -110 - PT710YR  LOX TCP BLECLD FL/R? 1
5 -173 - PTL131  TCU LOK INLET TEMP 1
: -180 - ©7114T LOX TOP L/P DISCON [N TEMP ui
& -183 - PTI3AT 81 LOX PUMD IN TEMP 1
i <190 - P7304T SUS LOX PUNP 1IN TEMP 1111
3 -198 « PT730ST 82 LOX PUKP [N TEMP il
. -200 - P7347T GN2 STOR TK DISCH TEMP 1111
z -208 - PISTIT MAIN LINE TEMP=L/P DISCON i
f;g ~210 - P7698% MAIN LOX LINE TEMP ¢ R-0-D 1
7 219 - P77027 LOX YOP LINE TENP @ R-0-D i
. -220 - PT193K LOK TOP TX VENT VLV OPEN 1 11 11
'? 129 - ©719aX LOX TOP Tk VENT VLV CLSO 11111 111 11l 111
? -230 - PT223% LOK STOR Tx VENT VLV CL$D 1Mt 1 1 11
b ¥31) - PT2384 LOX S$TOR Tk VENT VLV OPEN 11l 11 '
- -240 -~ PI®ATX LOX S10R TK FULL RS USSR SR U S S N ¥
o7 -248 - U7080P LOX TANK HEAD PRESS 1111
y -2%0 - UT0L1X RAPID FILL LOX CTL=) i 111 11 11
- -29%9 - UTG12X TOPPING LOW ITLe1 1l aro1an HIRY!
- : -260 - UT013a TOPPING HIGH CTi=} L1 111 1th 11
g
v

~ava e P L

SECTION 8
26 SEPTEMBER 1962

oar

w W

LY T Y L I B © R Y

LY Y

(¥

D'.M""U'UU.'.U“UUU\.O




REPORT NO. AEG60-0653

SECTION 38
QENERAL DYNAMICS | ASTRONAUTICS

26 SEPTEMBER 1962

0STF=-2 0OBJ COMPOSITE 24 SEP 62 AE60-065%3 123 123456 1224 1236%6 1 12345
-269 - UTO1aX [00% LOX CTL=1 11111 111 1111 111
-270 - UTO1S8" RAPID FILL LOX CTL~2 11111 111 1 11y 111
-278% - U7016X TOPPING LOW CTL~2 11111 111 il 111
-280 « UTO17X TOPPING HIGH CTL-2 11111 11 11l 11
-28% - U7018X 100% LOX CTL~-2 11111 111 1 111 11
-288 - F 1P LOX T HE PRESS 111 1 111 111
000 010-04= LO2 LOADING SENSOR SYS 22212 211
=019 - F7001P LOX TANK PRESSURE 11111 111 1111 1 11
-020 - P7%549P LOX STOR Tk ULLAGE PRESS 1111 111 1111 11l
-029% - PTIs6AP LOX STOR TK TO MSL DP 11111 111 1111 111
-0130 - PT7682P MLL LOX TANK OP 1
-0139 - PT709P LOX TOP TX ULLAGE PRESS 11111 111
~-QAQ = PT104R LOX TOPPING FL/RT VENTURI 11111 111
-0a% - PT109R LOYX TOPPING BLEED F_/RY 11111 111
-08%80 - PT119X RAPID TOP VLV OPEN 11111 111 111 111
038 - PT116X RAPID TOP VLV CLSD t111 111 1111 111
-060 - PT117X TOPPING VLV OPEN t111 111 1111 111
-0688% - PT7118X TOPPING VLV CLSD 11111 111 1 111 111
-070 - 7223% LCX RAPID LD VLV OPEN 1111 111 111 1t
-C78 - PT7226X% LOX FINE LD VLY OPEN 11111 111 111 111
-080 - PT227X LUX RAPID LD VLV CLSD 11111 111 1111 11
-083 - P7228% LOX FINE LD VLV CLSD 111 111 o111 1t
-090 - UT080P (OX TANK HEAD PRESS 11111
“0ws - UTO11A RAPID FILL LOX CTL-1 ML o111 111 11
-100 - U7012X TOPPING LOW CTL=1 1111 111 1411 111
-109 « UTO13X TOPPING MIGH CTL-] 11111 111 1 111 1 11
-110 - UT014X 100% LOX Cli-1 1111 111 1 1
-118 - UTO1SX RAPID FILL LOX CTL-2 1 o111 1111 11
-120 - U7016X TOPPING LOW CTL=2 ‘Mt o1 11 11
-12y - UT017X TOPPING HIGH CTL=2 1 11 1111 1
-130 - UT018X 100% LOX CTL-2 11 111 1111 11
-140 < F 1P LOX TR WE PRESS 11 o1 1
000 010-03- LO2 XFER INTERFACE EFFECTS 22212 222

028

(* Y BV Y

[V IR Y




.

0STF-2 OBJ COMPOSITE 26 SEP 62

200
-020
-0130
-038
-240
-348
-0%0
-05%
-060
~-068
-Q70
-07%
-078
-080
-08%
-090
-09%
-100
-108%
-110
-113%
-120
-123%
-130
-13%
-140
~148
-150
=151
-152
-193
-158%
-160
-165%
-1790
-17%

010-08~

AGENERAL DYNAMICS ASTRONAUTICS

AE60-0653

L02 LOADING TIME

F1001P
NT024X
N7028X
P7108P
P7549P
P7584P
P1%64P
P7%78P
P7682P
PT696P
P7697P
P7699P
P7700P
P7701P
P7709P
P7907P
P7913P
P7914P
PT104R
P7109R
PT113T
PT114T
PT134T
P7304T7
P73087
Pre98T
P77021
P7225X
P7226X
Pr22 7t
yroson
LIRE
uT012X
u7013X

Ur014ax

LOX TANK PRESSURE

START C/D BUTTON

COMMIT START BUTTON

LOX L/P DISCON IN PRESS
LOX STOR TK ULLAGE PRESS
LOX STOR TK TO MSL DP

LOX XFER LINE TO MS. PRESS
LOX TO L/P DISCON IN PRESS
MSL LOX TK DP

LOX TOP LINE PRESS @ R-0-D
MAIN LINE PRESS @ R-0-D
MAIN LOX FILTER DP

LOX RAPID LOAD vLV OP

LOX FINE LOAD VLV DP

LOX TOP TK ULLAGE PRESS

B1 LOX FUMP IN PRESS

LOX FINE LD VLV L=1 IN

LOX RAPID LD VLV L-2 IN
LOX TOPPING FL/RT VENTURI
LOX TOPPING BLEED FL/RT
TCU LOX IN TEMP

LOX TOP TEMP @ L/P DISCON
B1 LOX PUMP [N TEMP

SUS LOX PUMP IN TEMP

32 LOX PUMP IN TEMP

MAIN LOX LINE TEMP @ R-0-0
LOX TOP LINE TEMP @ R-C-D
LOX RAPID LD VLV OPEN

LOX FINE LD VLV OPEN

LOX RAPID LD VLV CLSO

LOX TANK HEAD PRESS

RAPID FILL LOX CTL=-}
TOPPING LOW CTL-~1

TOPPING HIGH CTL-1

100% LOX CTL=}

123 123456 1234

22212
11111
11111
11111
11111
1111
11111
11111
1111
11
1111
1
11111
11111
11111
1111
11111
11111
11111
11111
11111
11111
11113
11
1
11111
1111
11111

11111
11111
1111
11111
1111

21

111
1t

i1

11
111

111
111
11
111

REPORT NO. AE60-0653
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26 SEPTEMBER 1962

123456 1 12345 029
2

b]

1111 11 S
11 11 s
5

1 111 11 b]
]

)

]

]

]

b

5

5

b

s

]

]

]

]

S

S

S

]

H)

S

]

]

111 1 H)
1111 11 ]
1111 11 ]
]

1111 11 ]
1111 1! L]
1111 11 H
1 111 11 3




REPORT NO. AE60-0653
SECTION 8

GENERAL DYNAMICS | ASTRONAUTICS
26 SEPTEMBER 1962

05TF=2 08, COMPOSITE 26 SEP 62 AE60~0653 123 123456 1234 123456 1 12343

~-180 - UTOLSX RAPID FILL LOX CTL=-2 11111 111 11 111

-188% -~ U7016X ({OPPING LOW CTL-2 11111 111 11 111

-190 - UTOLTX TOPPING HIGH CTL~2 111 11 1 111

-19% - UTO018X 100% LOX CTL=2 111t 111 111 11
000 010-07= LO2 STORAGE TK MACK PRESS 22212

-01% = »7001P LOX TANK PRESS 11111

~020 - P1108P TCU CTL MANIFOLD PRESS 11111

-02% - PT1062 TCU LOX IN PRESS 1in

-030 - PT107P TCU LOX FILTER IN PRESS 11111

-038 - P7108P LOX L/P DISCON IN PRESS 11111

-040 - P7%9P LOX STOR TK ULLAGE PRESS 11111

-043 - P7%564P LOX STOR Tk TO MSL DP 11111

-0%0 - P7%8%P LOX XFER LINE TO MSL PRESS 11111

-038 - P7578P LOX TO L/P DISCON IN PRESS 11111

-060 - P7882P MSL LOX TANK OP 11111

-068 PT696" LOX Y0P LINE PRESS @ R~0-D 11

-070 - P7709P LOX TOP TK ULLAGE PRESS 11111

-07% « PT7914P RAPID LD VLV L-2 IN PRESS 11111

-080 - PT7104R LOX TOPPING FL/RT VENTURI 11111

-088 - PT1097 LOX TOPPING BLEED FL/RY 11

-090 - PT1137T TCU LOX INLET TEMP 11111

-099 ~ PT114T LOX TOP L/P DISCON IN TEMP 1

-100 = PT7134T 81 LOX PUMP [N TEMP 1111

-108 = PT7304T SUS LOX PUMP [N PRESS 11l

-110 - P730ST B2 LOX PUMP [N PRESS 11111

-11% ~ PTST1T MAIN LINE TEMP-L/P DISCON 11111

-120 - P7698T MAIN LOX LINE TEMP @ R~0-D 11111

=129 « P7702° LOX TOP LINE TEMP @ R-0-D 11111

149 - PT7115X RAPID TOP VLV OPEN 11111

-1%0 = PT116X RAPID TOP VLV CLSD 11111

-159 - PT117X TOPPING VLY OPEN 11111

~160 - PT118X TOPPING VLV CLSD 11111

=168 - PT193X LOX TOP TX VENT VLV OPEN 1111

-170 -~ PT19a4Xx LOX YOP TK VENT VLV CLSD 11111

-178 = PT7223% LOX STOR Tx VENT VLV CLSD 1

L TR I 1

o

- w L I ) - AR > > - = A -, w w» . w AY » » L] » -

Faaaai

{




TENERAL DYNAMICS

0STF-2 0BJ COMPOSITE 26 SEP 62 A£E60-065)

-180
-185%
-190
-195%
~-200
=202
-203
-204
-209
-210
-215
-220

-229%

soo
=020
-025
=010
-0135%

~-040

-048

000
-013

=020

Q00
-010
-01%
-020
-02%
-030
-013%
-040

<048

010-08~-

010-10~

011-01~

PT223%X
PT226X
P7227%
pr228X
P7238.0
U701 1X
yroy2x
u7013X
U701 4X
u7015X
uTo16x
utTo01TX

uTo18Xx

LOX RAPID LD VLV OPEN
LOX FINE LD VLV OPEN
LOX RAPID LD VLY CLSO
LOX FINE LD vLV CLSD
LOX STOR TK VENT VLV OPEN
RAPID FILL LOX CTL-1
TOPPING LOW CTL-1
TOPPING HIGH CTL~1
100% LOX CTL~-1

RAPID FILL LOX CTL=-2
TOPPING LOW CTL-2
TOPPING HIGH CTL=-2

100% LOX CTL=-2

LO2 SPRAT & FREEZING

PT108P
P1%78P

PT114AT
pISTIT

UT019N

UT020N

BOOSTER
PT1378

P71388

LOX L/P DISCON IN PRESS
LOX TO L/P DJISCON IN PRESS

LOX TOP L/P DISCON IN TEMP
MAIN LINE TEMP-L/P DISCON

L/P LOX DISCON CAMERA

HOT-COLD DISCON CAMERA

TURBOPUMP OPERATION
Bl PUMP SPEED LO

B2 PUMP SPEED LO

FUEL TRANSFER PERFORMANCE

F1003P
P1%67P
PT690P
P7691P
PT692p
P16913P

PYq09P

P7369R

FUEL TANK PRESSURE

FUTL LVL TAKK ULLAGE PRESS
GND FUEL FILTER DP

FUEL FILL LINE IN PRESS
FILL LINE PRESS-L/P DISCON
FItL LINE PRESS @ R-0-D
FUEL VLY F1 IN PRESS

GND FUEL SUPPLY FL/RT

REPORT NO. AE60-0653

SECTION 8
ASTRONAUTICS

26 SEPTEMBER 1962

123 1234%6 1234 123456 1 12349 oNn
11111 3
11111 5
11111 H
1111 s
111t 3
11111 3
11111 5
1111 5
11111 s
11111 )
11111 8
11111 3
11111 E]
212 211 2
11111 111 s
11111 L)
11111 s
11111 s
11111 111 s
11111 s
2

s
s
2
L]

)

s

)
s

)

H]

)

b v
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0S1F=-2 08J COMPOSITE 26 SEP 62

-0%0
-098
-060
-088
-04s
-0710
-07s
-080
-088
-100
-108
-110
~118
-120
-129
-130
-138
<140
=145
-150
-1%3
=160
-163
-170
-17%

o000
-010
-01%
-020
=028
-030
-03%
«040
=048
=080

011-02-

PTs6eT
PIsT2T
P7922X
P7923X
PT924X
P792%X
PT926X
P7927X
P71928X
PT929X
PT930X
P7931X
P7932X
PT933X

TPT9IAK

PT93SX
P7936X
pPTO3ITX
»T9382
P1939X
u70A 1P
u7021X
uT022%
UT023X
U7024x

FUEL
MSL

FUEL
FUEL
FUEL
FUZL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUtL
FUEL

FUEL THERMAL

Fr003P
F1567P
Fro11#
PT566T
PysST2T
PT9087
pr922:
PT923X
PT924X

rUEL
FUEL
FUEL
FUEL

AGENSRAL DYNAMICS | ABTRONAUTICS

AE60-063)

LINE TO MSL TeEMP

TANK FUEL TEMP

VLV F1 OPEN

VLY F1 CLSD

VLV F2 OPEN

VLV F2 CLSD

VLV F3 OPEN

VLY F3 CLSO

VLV NF& OPEN

VLV NF4 CLSD

VLY NF1 OPEN

VLY NF1 CLSD

VLV NF2 OPEN

VLY NF2 CLSD

A/8 FLD VLV OPEN
A/B8 FED VLV CLED
LVL TX F11 PUNMP OPEN
SENSOR L 5-10

LYl TR PULL

WYL TR HALF FULL
TANK HEAD PRESS
LVL NOT LOW-1
LVL NOT LOW=2
LYL TOO HIGH=1
LVL TOO MIGH=2

COMPENSATION

TANK PRESS

LYL TK ULLAGE PRESS
PRESN TK D'SCH PRESS
LINE TO MSL TEMP

MS, TANK FUEL TEMP

FUEL
FUEL

PRESN TK DISCH TEMP
VLY F1 OPEN

FUEL YLV FL CLSD

FUEL

YLV F2 OPEN

123 123456 1234 123436 1 12343

032

A T I T TRV TN Y BV Y

[Y SV

L T ' BT R Y B Y YT BT )

W W WP v v B W v v W




0STF=2 OBJ COMPOSITE 26 SEP

-G8
-060
=069
-070
-07%
-080
=088
=090
=098
-100
~109%
-110

ogo

-00s
=010
-018%
-020
-02%
-030
=038
-040
=048
-050
-0ss
~060
-06%
«070
-078
-080
-003
=090
-100
~-109%

011-03~

011=04~

REPORT NO. AEG0-0633

SECTION 8

GENERAL DYNAMICS | ASTRONAUTICS
26 SEPTEMBER 1962

62 AE60-065) 123 123656 1234 123854 1 123435 023
P7925X FUEL YLV F2 CLSD S
P7926X FUEL VLV F3 OPEN s
P7927X FUEL VLV F3 CLSD L)
P79z8X FUEL VLV NF& OPEN s
P7929X UEL YLV NF4 CLSD s
P7930X FUEL VLV NF1 OPEN L
P7931X FUEL YLV NF1 CLSD s
P7932X FUEL VLV NF2 OPEN s
P7933X FUEL VLV NF2 CLSD 5
P7934:i FUEL A/B FLD VLV OPEN s
P7938X FUEL A/B FLD VLV CLSD s
P7938X  FUEL LVL Tk FULL s
FUEL CONTAMINATION 2

FUEL PUMPING SYSTEM

F1003P
Pr68 8P
Fr1689P
P1691P
P1692P
Pr693P
P1909P
P7%69M
PT19%X
P7196X
P1922X
P7923X
P1924x
PT925X
Pr926X
P7921%
P7928X
P7929X
PT930X
P7931X

FUEL

GND FUEL PUMP QUT PRESS
GNO FUEL PUMP [N PRESS

FUEL FILL LINE IN PRESS

FILL
FILL
FUEL

TANK PRESSURE

[V IV IRY I

LINE PRESS-L/P DISCON
LINE PRESS @ R-0-D

VLV F1 INLET PRESS L]

GND FUEL SUPPLY FL/RT ]

FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
PUEL
FUEL
FUEL
FUEL
FUEL

FUEL

w

VLV F& OPEN
VLV Fa CLSD
VLY F1 OPEN
VLV F1 CLSD
VLV F2 OPEN
VLV F2 CLSD
VLV F3 OFEN
VLV F3 CLSD
VLY NF4 OPEN
YLV « « CLSD

YLV NF1 OPEN

[T IR SRV SRV S L T R

VLV NF1 CLSD

e i e




REPORT NO. AE60-0653

SECTION 3 ,
GENERAL DYNAMICS | ASTRONAUTICS
26 SEPTEMBER 1962 ‘
123 1234%6 1238 12%4%0 1 12348

0STF-2 OBJ COMPOSITE 26 SEP 62 AE60-0653

-110 - P7932X FUEL VLV NF2 QPEN

-118 - P7933% FUEL VLV NF2 CLSD

~120 - PT93aX FUEL A/B FLD VLV OPEN

-129 - PT93SX FURL A/B FLL VLV CLSD
000 011-0%= DISCRETE/SEQUENCE OPRN

~010 - P7867P FUEL LVL TANK ULLAGE PRESS

-018 - PI89IP FUEL FILL LINE IN PRESS

~020 - P7692P FILL LINE PRESS-L/P DISCON

-02% - PT7893P FILL LINE PRESS @ R-0-D

~0130 - P7909P FUEL VLY F1 INLET PRESS

-038 - P1911P FUEL PRESN TK DISCH PRESS

-040 - PIST2T MSL TANK FUZL PRESS
-0 - PT19SK FUEL VLV FA OPEN

-080 - P?196X FUEL VLV Fa CLSD

-08s - PT7922x FUEL VLV F1 OPEN

-060 - P7923X FUEL VLV F1 C1SD

-06% - PT7924X FUEL VLY F2 OPEN

-070 - »r925X FUZL VLV F2 CLSO

-07s - ©7926% FUEL VLV F3 OPEN

-080 - P7927X FUEL VLV F3 CLSD

-08s - P7928X FUEL YLV NFa OPEN

-090 - PT1929X FUEL VLV NFA CLSD

-098 - P7930X FUEL VLV NF1 OPEN

-100 - PT931X FUEL VLY NF1 CLSO

-108 - PT1932X FUEL VLV NF2 OPEN

-110 « PT933X  FUEL VLV NF2 CLSD

-119% - PY93aXx FUEL A/8 F&D VLV OPEN
-120 - P793SX FUEL A/B FLD VLY CLSD
-129 - PT937X FUEL SENSOR LS~10

-130 - P7938X FUEL LVL TK FULL

138 © PT938X FUEL LVL TK MALF FULL
-140 ~ UTOBIP FUEL TANK HEAD PRESS

~ie3 = UT021X FUEL LVL NOT LOW-}

-13%0 - UT022% FUEL LVL NOT LOW=2

-13% - UT023K PUEL LYL TOO HIGH-1
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013~01~
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UT024X FUEL LYL TOO HMIGH=2

FUEL TRANSFER INTERFACE

F1003P FUEL TANK PRESSURE

UTO21X FUEL LYL NOT LOW=1

U7022X FUEL LVL NOT LOW=2

U7023X FUEL LVL TOO MIGH=]

V7024X FUEL LVL TOO HIGH=2

FUEL LEVEL

PTS66T FUEL LINE 7O MSL TEWMP

P7%5727 MISSILE TANK FUEL TEWP

FUEL PREVALVE LEAKAGE

MAINTENANCE CONFERENCE NETWORK

LCO SIGNALJ «S SYSTEM

DIRECT LINZ SYSTEM

DIAL LINE SYSTEM

LAUNCH ENABLE SYSTEM

BACKGROUND NOISE

RADIO AND AUDIO INTERFERENCE

COMMUNICATIONS EQUIP MAINTENANCE

MAINTENANCE DATA AND PROCEDURES

CONTAMINATION BUILD-UP

ASTRONAUTICS
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Q00
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200
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000
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014=01~
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014-03~

016=04~

018~ -~

016~ =

Qll~ =

018~ =~

019~ =~

020~ =~

021= -

012- -

023~ =

AELO0~065)

T.0s DATA ADEQUACY

FUNCTIONAL ANALYSIS ADEQUACY

TECH ORDER WEAPON SYSTEM SUPPORT

PERSONNEL REQUIREMENTS

WEAPOHS SYSTEM INSPECTIONS

UNSCHCDULED MAINT EFFECTS

QUALITY CONTROL ADEGUACY

MAINT RECORDS ADEQUACY

MAINY PROCEDURES ADEQUACY

SQUADIOM MAINT EFFECTIVENESS

24 MR SELF SUFFICIENCY FIRST READ

OPERATIONAL CONTROL BY PERSOWNEL

RELATIONSHIP MAINT CONCEPT

2

2

2

2

3

2

ABTRONAUTICS
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200
-275
-080
-088%
-09Q
-09%
-100
=110
-11%
-120
-125
-1130
-140
145
-150
~155%
-165%
-170
-17%
-180
-185%
-190
-19%
=200
-205%
-210
=215
-220
-22%
-230
-2135%
=240
-26%
-250
-255%

-260

024~

WEAP O
F7001P
Froo1p
Frocee
F1012P
FllespP
F 2477
F 1P
F b1
H 33
o la00
I 185P
NTI50R
N7155R
N70487
NT156T
NT028X

N7535X
NT984X

PT1048P
P1sa9P
PT709P
PT1155
P7116X
PT117X
PT118X
PT193x%
PT194xX
PT225K
P7226X
PT227X
PT228X
PT238X
PT240X
U7011X

ut012x
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SYSTEM FIRST READINESS
LOX TANK PRESSURE

FUEL TANK PRESSURE

FUEL TK PRESS DUCT » PCU
LOX TK PRESS DUCT e PCU
S CTL HE BTL DISCH PRESS
8 TX ME BTL TEMP

LOX TK HELIUM PRESS

FUEL TK HELiUM PRESS

81 HYD ACUM PRESS

JERN MYD PRESS

S HMYD PUMP [NLET PRESS
82 POD AIR FLOw QUAD 2
82 PCD AIR FLOW QUAD 3
A2 AIR INLET TEMP QUAD 2
B2 AIR INLET TEMP QUAD 3
COMMIT START BUTTON

PwR INTERNAL GREEN
MISSILE AWAY

LOX L/P DISC IN PRESS
LOX STOR TK ULLAGE PRESS
LOX TOP TK ULLAGE PRESS
RAPID TOP VLV OPEN

RAPID TOP viv CLSD
TOPPING VLY OPEN

TOPPIMNG VLV CLSD

LOX TOP TK VENT VLV OPEN
LOX TOP TK VENT VLV (LSO
LOX RAPID LD VLY OPEN
LOX FINE LD VLV OPEN

LOX RAPID LD VLY CLSD
LOX FINE LD YLY CLSD

LOX DRAIN VLY OPEN

LOX DRAIN VLV CLSD

RAPID FILL LCX CTL-1

TO7PING LOW CTL~1
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-269
-270
-218
-280
-28%
-290
-298
-300
-308
-310
-320
-328
-330
-338
-300
-348
-350

=359
-360

-365
-370
-379%
-380
-38¢
=330
=398
=409
-410
-419
-420
-425
-435
-440
EYYY ]
-49%0
499

u7013X

U701 4X

U701 98X

uT016X

uT017X

vroi18x

uro21x

uto22x

uvo23X

UT024x

S
L

w »

L T Y 7 7 I " T 7 T " T T R R I

610
620
63D
2030
2040
2050
2060
2220
2230
23130
2340
296D
2870
2R
53R
SaR
90Q
20V
51y

uTi12ev

U713V

HI807P

HT308P

HT7309P

HTS29#

NT8038

AES0-065)

TOPPING HIGH CTL~1
100% LOX CTL-}

RAPIC FILL LOX (TL=2
TOPPING LOW CTL-2
TOPPING HIGH CTL=-2
100% LOX CTL-2

FUEL LYL NOT LOW-}
FUEL LVL NOT LOW=-2
FUEL LVL TOO HIGH=-1
FUEL LVL TOO HIGH-2
ROLL D1SPt GYRO S1i6G
PIICH DISPL GYRO SIG
YAW DISPL GYRO 5iG

81 PITCH/ROLL POS

B2 PITCH/ROLL POS

Bl YAW PUS

B2 YAW POS

vl PITCH POS

v2 PITCH POS

vl YAW/ROLL POS

V2 YAW/ROLYL POS

SUS YAW POS

Sus PITCH POS

RO.L RATE GYRO $IG
PITCH RATE GYRO $16G
YAW RATE GYRO $IG

400 CPS AC PWR SUPPLY
MSL SYS INPUT VOLT
400 CPS AC PHASE A VOLT
AA COMP 28 VYDC INPUT
AA TIME SHMARED OSC OUTPUT
SYS MYV ACUM PRESS
UPR OR HYD ACUM PRESS
LWR DR HYD ACUM PRESS
/P BRAKE PRESS

L/® DRIVE MOTOR SPEED
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-53%
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000
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oee

000
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025~

026~

028~

029~

031~

032~

033~

NT9080
NT804AF
P1002P
P1038P
P1039P
P108 3P
P13287
P18307
P1711T
pim27
UT125X
uT132X
U 113V

U 135v

L/P DISPLACEMENT

DRIVE MOTOR TORQUE

81 FUEL PUMP INLET PRESS
B2 FUEL PuUMP DISCH PRESS
81 FUEL PUMP DISCH PRESS
SUS LOX PUMP INLET PRESS
ENG COMPT AMP TEMP

SUS LOX PUMP INLET TEMP

81 NACELLE AMB TEMP

82 NACELLE AMB TEMP

AA COMPUTER RESET

AA STA COUNTER QUTPUT

AA VLV POS FEEDBACK

AA SENSOR SIG

CONTAMINATION BUILD-UP

MATHEMATICAL MODEL

CRIS AND LCC DROP TESTS

VENT VALVE OPERATION

24 HOUR HOLD LIMITATIONS

COMPLEX SOFT TIME

WEAPON SYSTEM SAFRTY
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000 O3« = FLIGHT PERFORMANCE

-0% - A1217P MY SHIELD OP QUAD 2

-037 - A1218P HT SHIELD OP Y=Y AXIS
-038 - A1219M MHT SHIELD DP QUAD )

-03e - A1220P0 MY SHIELD OP QUAD 3

-040 - A138%P MY SHMIELD INSIDE PRESS |
-062 - A1%88P MT SHIELD INSIDE PRESS 2
-04) - A1194T HT SHIELD TEMP FwD Q4
-048 ~ A1198T MY SHIELD TEMP FWD Q2
048 - A1780Y ARMA POD ACOUSTIC

=048 - F114%P SUS CTL HE BTL OUT PRESS
-0a? - F12477 B TX HE BTL TEMP

-«0%0 < F12907 SUS CTL HE BTL TEmP

-0%2 - N1870' Twu NOISE 1

=099 - P1%290 SUS MAIN LOX YLV POS

-080 - P1830ON sUS FUEL ViV POS

069 - P12060 SUS ENG LOX DOME

-0r0 « P12080 A1 ENG LOX DONE

-019 - P12090 82 ENG LOX DOME

-080 - P1002P B) FULL PUMP INLET PRESS
=008 - P1O0EP 5SUS THR CHAMBER PRESS
=090 - P10ISP B2 FULL PUMP L [SCH PRESS
-0e9 - P1OIES B PUEL PUMP DISCH PRESY
-100 - P10OSEP 3SUS LOX PUm® INLLT PRESS
-109 = P1OS9P B2 THR (HAMAER PRESS

-110 - PIOGON 81 THR CHAMSLR PRESS

-119 = P1091P 81 LOK Ny MANIFOLD PRESS
-120 - P1OG2F 82 LOX 1Ny MANIFOLD PRESY
-129 « PI189F 81 GAS GEN CONBUSTOR PRESS
130 = PLI84P A2 0AS OUN COMMUSTOR PRESS
L3R 1) e P1J00P (NG COMPY AMA PRESSH

-132 o P3NP $GQ LOA [NJ MANIFOLD 3AESSY
1% w PIINIP 8 LOR INJ mANIPOLD PALSS
elte e P1ae)F B 00 PUEL INJ MAN PRESH
“l49 e PLIZYT NG COMBT Amg ILuP

-1%0 e PI390T UL LOR PUNS [MLLT TENe

L3

123 1234%6 1234 1234%8 1 12349

1 1
1
1
1 1
1 1
1
1
1 1
1 1
1 1
1 i
1
1 1
H 1
1
i
1 1
1 1
1
1 1
1 1
1 1
1 1
i 1
1 1
1 1
i 1
\ 1
1 )
1 \
]
1 1
i \
i
] 1
1 \

0a0

L R N4




0S3TF~2 0BJ COMPOSITE 26 SEP 62

-15%
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q00

00
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o000
-019
-J20
~029
-0130

“0N

33%-01~

03%-02~

7315-03~

038=0a-

0319-09-

N15-06=

036~ -

037-01~

PITILY
PIT12”
P10S1Y
MT604M
M7605N
NTIBAX
NTI85X
L7601P
L7602P
L7013P
LI
LIatse

LI718P
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81 NACELLE AMA THwMP
B2 NACELLE AMB TEmP
ENG COMPT ACOUSTIC
FWO LIFT-OFF CAMERA
AFT LIiFT-OFF CAMERA
MISSILE AWAY
MISSILE ON STAND
HY SHIELD CUTSIDE PRESS 1

HY SHIELD NUTSIDE PRESS 2

FLAME DEFLECT amM3 pRESS |

FLAME CEFLECT AMB PARESS 2

FLAME DEFLECT AMA PRESS )

FLAME DEFLECT AMB PRES5Y &

EQUIPMENT USABILITY

TECH DATA USABILEITY ©

SULTABILITY

JOB ENVIACNMENT

CUSTOMER PERSONNEL REQUIREMENTS

TRAINING

OPANAL CTL BY CUSTOMCR PERSONNFL

SAC INTEGRATION

THRUST
Aj211p
Al21e0
ALl
ALZL0P

AlSe P

SECT ENVIRONMENT

HT SHMIELD OP QUAD 2
HT SHIELD DP Y=Y AKX
MY SrtifLD OF QUAD |
HT $HIELD DOF QUAD )

MT SHEZLD INSIDE PREYS |

ASTRONAUTICS
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P1M11T
pim 2T
P1031Y
A TadT
A T787
LIRY 12
LIRY A2
“T40 AN
MT80 3N
N GOSN
L7e01P
LTe02P

HT SHIELD INSIDE PRESS 2
HT SHIELD TEMP FWD Q4

HT SHIELD YEMP FwD Q2

ENG COMPT amM8 PRESS

ENG COMPT AMB TEMP

B1 NACELLE AMS TEMP

B2 MACELLE AMB TEMP

ENG COMPT ACOUSTIC

AMS @ SUS INSTR PANEL

ENG COMPT AMB TEMP
STAGING CAMERA BKVW

RCP | PLUG DISCON

FwWD LIFTOFF CAMERA

AFT LIFTOFF CANERA
STAGING RCP Qo

Mt SHIELD OUTSIDE PRESS 1
T SMIEZLD QUTSIDE PRESS 2

GUIDANCE POD ACOUSTICS.

AlTe0Y

ARMA POD ACOUSTIC

PROP 3YS PERT

P13290
19300
712060
13000
P12090
10020
100G
ICIY
P10y 00
rieser
210900
10600
Pioe,/
PLo02P

S mAIN LOR VLV POS

SUS FUEL VLY POS

VS NG LOX DOmE

41 Ine (LOX OOmE

02 I8 LOR DOONL

81 FUCL PUNP INLEY PRESS

SUS THMA CHAMBER PRESS

02 FULL PUNMP O18CH PRESS

81 FULL Cume 213CN PRENS

WE LOX PUe 1MLEY PRESRS

02 THA CHANBIR PRESS

81 TR CHANBER PRESS

81 LOR INJ “ARIFOLD PRLES
89 LOR 1Ny HANIPOLD PRENS
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05TF~-2 0By COMPOSITE 26 SEP 62 AE60-0653 123 123656 1234 123456 1 12145 0a3
-07% P115%P B1 GAS GEN COMPRUSTOR PRESS 1 L)
-180 P1184P 32 GAS GEN COMBUSTCR PRESS 1 [}
-08% P1337P 5 GG LOX INJ MANIFOLD PRESS 1 L]
-59¢0 P13S1P S LOX INJ MANIFCLD PRESS 1 L]
-092 P1463P S GG FUEL [NJ MAN PRESS 5.
-09% P1530T  5US LOX PUMP INLET TEMP 1 ]
~10% D 160% MANUAL FUEL CUTOFF l S
-110 0 161% AUTOMATIC FuEL CUTOFF 1 3
-11% F 1487 S CTL HE BTL DISCH PRESS 1 S
-120 F 266P B Tk HE BTL MI PRESS 1 b]
-12% W 185P S5 HYD PUMP INLET 1 H]
-113C P a1@ 82 PUMP SPEED 1 b
-114 P B4R AL PUMP <PFED 1 H
-ler P 3498 & PUMP SPEED 1 ]
-145 P &29D S “AIN LOX VALVE POS 1 S
-1%9 P 30D <US FUEL vLV POS 1 5
-1%% P 1P 31 LOX PUMP INLET PRESS 1 H
~160 P 19 B2 LUX PUMP INLET PRESS 1 s
«163 p 6™ & THRUST (HAMBER PRESS 1 L)
-170 p 271" VERNIER FUFL Tx PRESS 1 b
T P 287 Y1 THRUST CHAMHER PRISS 1 s
-1an P paP  v? THRUST (HAMRER PRESS 1 H
-1A4% P 30P  VERNIER LCX TK PRESS 1 L}
-1170 P 1aP B3 FUEL PUMP DISCH PRESS 1 3
-17% P 19P A1 FUEL PUMP DISCH PRESS 1 L]
-209 P 4P 5 LOX PuMP INLE! PRESS 1 )
-208 P 49p 02 THRUST CHAMRER PRESS 1 [
.10 P 80P 01 THRUST CHAMNER PRESS 1 s
-21% P 130" 5 FULL PUMP DI1sCH PRESS 1 L]
-220 P AVTIP 8 GG LCX INJ MAN PROSS 1 L)
729 B oAgIP 5 LOX INJ MAN PRENS 1 [
2130 P a4s3P S GO FUEL INJ MAN PRESS 1 L)
EP A L] P aT4P VERNIER CTL PRESS NEQ OUY 1 [}
-240 P 7091 5 6G COMRUSTOR TFuMP 1 [
~-744 P 7131 A1 GAS GEN COMBUSTOR 1EMp 1 [
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S 2e1X
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v aor
u s1P
MT80 4N

MT609N

SUS CUTOFF DISCRETE
BOOSTER CUTOFF
VERNIER CUTOFF

AXIAL ACCELN-STA 910
LOX TANK HEAD PRESS
FUEL YTANK HEAD PRESS
FWD LIFTOFF CAMERA

AFT LIFTOFF CAMERA

SHUTOFF VALVE EFFECT

M Q06N
M o185

M 139X

THRUST
A TAST
A 1787
M 32X
M 188X
M 189X
U 1014A

6O6N

RANGE »

STAGING RCP QA
STAGING CAMERA BKW

RCP 1 PLUG D1SCON

SECTION CONDITIONS.
AMS @ SUS INSTR PANEL
ENG COMPT AMB TEMP
COAX VALVE COMMAND
STAGING CAMERA BKW
RCP 1 PLUG OISCON
AXTAL ACCELN=STA 910

STAGING RCP Q&

TRAJECTORY & CEP

ALRFRAME ADEQUACY

A 7437
1707
j 4

b1

A
r

[ 4

LIS 1
" o109x
U 1014
Al780Y

M OGN

AM8 # SUS [NSTR PANEL
ENG COMP AMB TEMP

LOX TANK ME PRESS
FUEL TANK HE PRESY
STAGING CAMERA BKW
RCP 1 PLUG DILCON
AXIAL ACCELN=STA 910
GUID POD ACOUSTIC

STAGING RCP Qb
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AE60-065) 123 123456 1238 1234%6 1 12345 . TY)
!

1 1 1 2
400 CPS AC PWR|SUPP_Y 1 i 5
400 CPS AC PHASE A vOLT 1 1 3
MSL SYS INPUT wOLT 1 1 3
CTL SYS PERF 1 1 ?
ROLL DISPL GYRQ $IG 1 1 5
PITCH DISPL GYRO S$16G 1 1 3
Yaw DISPL GYRO SIG 1 1 5
81 PITCH/ROLL PDS 1 1 3
82 PITCH/ROLL POS 1 1 S
81 YAw POS ] 1 1 5
82 YAwW POS : 1 1 s
vl PITCH POS 1 1 s
V2 PITCH POS 1 1 3
V1 YAW/ROLL POS. 1 1 s
/12 YAW/ROLL POS 1 1 8
SUS YAw POS 1 H S
SUS PITCH POS 1 1 5
ROLL RATE GYRO SI6 1 1 s
PITCH RATE GYRO SI16 1 1 )
YAW RATE GYRO SIG 1 1 H
SUS CUTOFF DISCRETE 1 3
A/P PROGRAMMER Sw 17 1 s
BOOSTER CUTOFF 1 s
VERNIER CUTOFF | 1 )
FIRE RETROROCKETS 1 s
CONAX VALVE CONNAND 1 1 S
2TAGING SIG ‘ 1 1 S
SUS ENG CUTOFF S16 1 1 )
VE.RNIER ENG CUTOFF S1G 1 1 5
ORE-ARM RELAY CLSD 1 1 s
YAW STEERING SIG 1 1 )
PITCH RESOLVER $IG 1 1 . s

e
AZM RESOLVER SIG 1 1 T s

R’
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-J130
-J138%
=040

-248

-060
-06%
-Q70

~07%

900
-019
=320
-029%
=930
-0
=240

~"hY

»318-05~

318-06-

238-07~
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AE60-0653

GUIDANCE SYS PERF

1 %520
1 08K
1 %06H
1 50
i so8H
1 S09H
1 sc2L
1 s03L
1 soet
1 s28v
1 5297
1 830V
I s8cv
I 810w

1 $81w

521X

$22X
527X

{ $70x

Al780Y

HYD 5VvS
H 330
H 140P
H 18P

H 224P

REDNDT GYRO PICKOFF
COMPUTER PCS X
COMPUTER POS ¥
<OMPUTER POS

RANGE ERROR FUNCTION
AZM ERROR FUNCTION
COMPUTER VEL X
COMPUTER VEL Y
COMPUTER VEL 1

YAW STEERING SI1G
ROLL RESOLVER SIG
PITCH RESOLVER SIG
AIM RESCLVER slG
ELAPSED TIME

TIME 7

VEANIER ENG CUTQOFF S1IG

SUS ENG CUTOFF S1G
PAf-ARM RELAY CLSO

STAGING SIG

GUID POD ACOUSTIC

PERF

81 HYD ACCUM PaFss
YERNIER HYD PRESS

pPRESSY

SUS HYD PUMP INLETY

8 HYD SYS LO PREYS

PNEY SYS PERF

Foop
Foye
Folesr
f 268r
T3
£12907
711890

LOX TANK ME PRESS

FUEL TANK HE PRESS

$ CTL HE BTL DIsCH PRESS
8 Tk HE BTL M1 PRESS

B8 Tk HE BTL PRESS

S CTL HE BTL TEwe

SUS CTL w0 BTL DISO pRFSY

ASTRONAUTICS

123 123456 1234 123656 1 12345 _ab
1 1 2
1 1 <
1 1 <
! 1 9
1 1 4
1 1 )
1 1 ]
1 1 5
1 1 5
1 1 5
1 1 B

1 1
1 1 o
1 1 )
1 1 .
1 i [N
1 1 <
1 H -
1 1 .
1 ! 4
1 1 s
1 1 :
1 1 A
1 1 N
1 1 "
1 .

i 1
1 1 N
i 1 \
] 1 \
} t L)
| A
i i [y
} ! [y
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AaTF=2 "2 JOMPOSITE 26 SEP 62 AF60-0653 123 123656 1234 123456 1 12343 134
-3%0 - F12477 8 Tx »D BTL TEMP 1 b
GO0 C38-08- PU SYSTEM PERF 1 1 2
-0t12 - P %290 SUS MAIN LOX VLV PO5 1 [}
-919 - P 830D 5US FUEL VLY POS 1 b
=319 - U 101A AXIAL ACCELN 1 1 b
=720 -« U 80P LOK Tx HEAD PRESS 1 1 L)
-n2% - U 810 FULEL Tx MEAC PRESS 1 1 S
-310 - U 113V  AA VLV POS FB 1 1 3
-03% -~ U 1387  AA SENLORS $1G 1 1 )
-4 - P1%290 SUS MAIN LOA vLV POS 1

-2%9 - P18300 5US FuUtL viLv POS 1

“ne  538-09= PRCPULSILN 5YS PERF 1 i 2
orQ r18-10- [RG5S L GERSGLS PERF 1 1 ?
2219 - G S06C ®MOD 111 ™MAGHETRCH 1 b}
-220 e G SR2€ MOD 111 RATE B8CN WP OUT 1 L}
-02% - G %9av MOD Il ®ATL Ucw PW OE1 i 3
=018 - 0 110 ML DESTRUCT 16 1 1 ]
=140 - D 160K sMANUAL FulL CUTOFF $1G 1 1 L}
“04% - D 81X AUTQ FUEL CUTOFP 516 1 1

00 Cis-1i- Rsv Pemy 1 \ H
-019% - v 1R STPARATION 810 i i s
500 098-12= L/P-FLAME AUCKET -M3L INTERFACE ) i ?
~Ja0 o L7601P HM! SWILLD OUYSIOL PRESS ) ] )
“088 e L7602F MY SMITLD OUTHIDL PRESY 2 1 s
FOLY ] « LTO1Y PLAME DEPLECT awA PRFDY | i 1)
-084 e LTALAP  FLAML DEPLICY Amg PRINS 1 )
-0e0 e LI019P FLAML DCFLLCT Amg PREDS ) A [
-06% e LTO16P FLAME OLPLLCT AME PRILS o i )
ARG 040-0le (OMPREASOR PERFORMANCE \ ?

PRpPSIIE NS L

IR, Y St
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000

-01%
-020
-029%
=030
-03%

-040

200

000

000
-N20
-029
-2130
-03
-040
-Ce8
-080
-099
«040
~06%
=046
=067
-0¢8
-0¢0
«070
-omn
-080
«008

040-02-

C40-03-

%41-00~

C42-00~

099-00-

AE60-0653

INSTRUMENT AlR SUPPLY

SILO OVERPRESSURE

NT230P
NT231P
N7232P
NT233P
NT234P

N7235P

<Rl
CR1
CR1
CR1
CR1

CR1

B AmMB

8 a A

PRESS 1

PRESS 2

8 AM8 PRESS 3

B AMB
8 AMd

8 AMB

PRESS &
PRESS S

PRESS &

HOUSEXEEPING & CORROSION

SACS MAMS CMECKOUT

OPERATIONAL MEASUREMENTS

F1001P
F1003P
F100%P
Fr012¢
HTSOTR
HT929P
NTEO3B
NT9000
NT8OAF
NTTATN
NTTa 8N
LAAZY ]
HT790N
NTTS LN
NT7828
NTT9 N
PTSa9r

[AAT T 1

s R ma, -

LOX

TANK

PRESSURE

FUEL YANK PRESSURE

FUTL TK PRESS DUCT @ PCU

Lox
SYS$S
L/P
L/P

L/P

® PR
HYD A
BRAKE
oRIvE

DIsSPL

ESS DUCT @ PCU
Cum PRESS
PRESS
MOTOR SPEED

ACEMENT

DRIVE MOTOR TORQUE

v
v
Ty
v
ty
1V
Ty

CANERA
CAMERA
CANERA
CANERA
CANERA
CANERA

CANERA

1

7

LOX STOR TK ULLAGE PRESS

LOX STOR Tu-u$ OPF

123 1234%6 1234 123456 1 12343

111
m

ABTRONALUTICS

11111
11111
11111
11111

ian
1R 28

111

11
111

222222

1
1

22222

1
11
1
11
1
n

11
n
11
11
n
1
11
11
1
11
11

Qa8

L EERY B

LY Y Y BT )
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SECTION 9

TSENERAL DYNAMICS l ASTRONAUTICS

SECTION 9
OBJECTIVE//INSTRUMENTATION COMPOSITE - OSTF 2

QBJECTIVE TEST SERIES 1 1 4
) 12 1 31 112
This is a conciae description TEST BLOC ! 2 3 2
of the test objective. COUNTDOWN ————== 1234 1234 1234

030 TO ESTABLISH WEAPON SYSTEM
REACTION TIME DURING FIRST

READINESS CONDITION. OBJECTIVE EFFECTIVITY XX XX X X X

DATA REQUIREMENTS:
¢ 1. ESTABLISH NORMAL TIME TO
‘ PERFORM AN OPERATIONAL
COUNTDOWN.
2. ESTABLISH NORMAL TIME
FOR A SUBSYSTEM TO RE-
ACT WITHIN THE COUNTDOWN.
NON-METRIC DATA
NOT REQUIRED

METRIC DATA 1 1 1 1 1

-

NT051X  COM. STA. 1  ON-OFF RELENR L R

. NT052X  COM. STA. 2 ON-OFF

ME ASUREMENT NUMRBER

ME ASUREMENT DESCRIPTION MEASUREMENT PRIORITY

This is a brief, usually abbreviated de- These numbers indicate measurement
scription of the measurement, * effectivity and relative importance.

£

NOTE: For a more detailed explanation
of this format and a key to the
abbreviations and coding see the
Appendix of this report.

?
|
?
g
¥

- T CoTm T i o - SRR, Ty,
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OSTF 2 REC ASSIGNMNT 28 SEP [ 1]

991-09

901~07

001-09

001-09

Q34-00
03701

GENERAL DYNAMICS

AES0~063

REPORT NO. AE60-0653

SECTION 9
ABRTRONAUTICS
26 SEPTEMBER 1962
3 123 123456 1234 123636 1 12343 001

NOTSe ,ls/ 7000 SERIES MEAS. NUMBERS INDICATE LANDLINE MEASYREMENT S

/2/ 1000 SERIES MEAS N

THE FOLLOWING SYMBOLS INOIC
RECORDER ASSIGMMENT.
B-OI1GITAL RECCRDER
D-SANBORN RECCRDER
F-fM TAPE RECOROER
LeCAMERA
N=OYNAMICS LAS RECORDE
0-0S$CILLOGRAPH RECORDE
P-PORTABLE RECOROER
R-EA SEQUENCE RECORDER
$-BROWN OR STRIP RECOR
t-5(L0 liCORDCI
VeVISUAL PANEL GAGK

ATS41A  ACCELN MSL X AX1S
ATS81A ACCELN MSL X AX1S$

ATS42A ACCELN MSL v AXIS
AT342A ACCELM MSL Y AXIS

AT8280 MSL NOSE X AX!S OIs
A78280 MSL NOSE X AXLIS DS

ATE290 MSL NOSE v AxiS OIS
AT8290 MSL NOSE v AxlS$ OIs

AL2.7P MT SHIELD OP AD 2
AL21TP MY SHIELD OP QUAD 2
A1217P HT SHIELO OF QUAD 2
AL217P AT SHIELD DP QUAD 2

UMBERS INOICATE TRAILING WIRE MEASUREMENTS.

ATE THE COOE USED IN PREPARING ™IS

DER

Py
L

"
Py

——




REPORT NO. AE60-0653
SECTION 9
26 SEPTEMBER 1962

SENSRAL DYNAMICS ASTRONAUTICS

GSTF 2 REC ASSIGNMMT 2& SEP 61 AES0~065) 123 123886 1234 1234%6 1 12343 002
Al218P HT SHIFLD 0P y-y AxI§ |4 €
Al218P HT SHIELD 0P Y=Y Axls .3
234-00 Al218P HT SHIELD OP Y-v Axls 1
337-31  ALZ18P MWT SHIELD CP v-v Axls i
Al219P HT SHIELD OP QUAD 1 [ 4 3
AL219P HT SHIELD OP QUAD 1 [} 8
334-00 AL219P KT SMIELD DP QUAD 1 1 i
037-01  Al219P WY SHIELD OP QUAD 1 1 1
A1220P HY SHIELD OP QUAD 3 [ f €
AL1220P HT SHMIELD OP QUAD 3 8 [
338=00 AL220P MHT SHIELD DP QUAD 3 Y 1
037=01  ALl220P AT SHIELD 0P QUAD 3 1 1
AL1S8%P MT SHIELD IMSIDE PRESS 1 4 [ 4
03400 A158%P MT SHIELD INSIDE PRESS 1 i
037-01 AL1383P HT SMIELD INSIDE PRESS i 1 1
A1S86P HT SHIELD INSIODE PRESS 2 4 r t
034-00 AL386P HT SHIELD INSIOE PRESS 2 s
537-01 A1386P HT SHIELO INSIDE PRESS 2 1 1
AL194T HT SHIELD TEMP fwD Q6 r 4 €
036=00  ALL96T MT SHIELD TLMP FwD QA i \
03701 ALLl96T HT SHIELD TEMP FuD Q& i 1
AL198T HT SHIELD TEMP PwD Q2 [4 . [ {
ALL95T  HT SHIELO TEMP FWD Q2 [ (]
Q34=Q0 A11987 HT SHIELD TEM® FwOD Q2 1 1
037-01  ALL9ST WT SHIELD TEMP FwOD Q2 A 1
AT901T ROT INv SKIN (1] [§
003=01 ATI0IT ROTARY [NV SKIN TEMP 11
AT902IT ARMA PLAT SKIN FWO 289 B8eshs [}
509-12 AT902T ARMA PLAT SKiN TEMP w0 122 1
303=124  AT9Q2T ARMA PLAT SKIN TEMP FuD a3
004-01 AT902T  AANA PLAT SKiih TEMP PwO H
ATSG3T ARMA PLAT SKIN AFTY a88 asases [§
003=12 AT9CIT ARMA PLAT SKIN TEMP AFT 122 22
nQ3=24 AT903T ARMA PLAT SKIN TEMP APT 12
009-01 AT903T ARMA PLAT SKIN TEMP APT 1
AT904T ARMA CONTROL SKIN 388 54843 [}
293=12 ATOAT ARMA CONTROL SKIN TEme e
003=24 ATIONT ARMA CONTROL SKIN TEMP Y]
308=01  ATP0AT ARMA CONTROL SKIN tEMP H
AT90ST TLM XMTR $KIN [ 1] t
303-01 AT909T TLM XMTR SKIN TEMP 1}
AT904T ROTARY INy AMS AlR (1] t
003=-01 AT906T ROTARY IKY ~M8 AlR b L1d i)
ATO07T ARMA PLAT AMES AIR [T} ] '}

| PP AR S B R AT e e e o s ————aan
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003-01
00%-01

00301

003-01

003-01

003-12
003-24
005-01

036-00
037-02
038-02
238-0%

001-14

001-03
003402
003~01}
003-04
007-01
007-09
Q07-06
010-01
010+0)
010~=0Cs
0l10-04
0lce07?
Qis-

099-00

00302
003=0)
90)-0%
007-01
007-0%
001-06
011-01
031-02
031-08
911-06
026~

099-00

00302

AT90TTY
AT927Y

AT9047
AT9087

AT909T
AT909T

1342%%4
AT911Y

AT9127
AT9127
ATy127
AT2127

ALTBOY
Al780Y
L7807
AlT80Y
Al780Y

£7003V
€7003Y

F1001P
F1001P

r1001P
F1991P
P1991m
£10018
F19010
r7001®
£10019
£10019
r70019
r7001®
F700109
r10019
rr001P
F1001P

f£10030
70030
F1903P
P100sP
F100)p
F100130
1003
F100)P
rF10030
100139
F100)P
F17003P
fF10030
70030

P10088
F100%0
F100%P

- ——— o

ARMA PLAT
ARMA PLAT

ARMA CONT
ARMA COMP

TLM xMTR
TLM XMTR

82 POO IN
B2 POO IN

AlIG POO 1
AlG POD I
AlS POD |
AlG POO I

ARMA POO
ARMA POD
ARMA PCO
GUID POD
GUiD POD

28 vyOC GN
28 vOC GN

LOX TANa
LOX TAmg

LOX TANK
LOX TANK
LOX TANY
LOX TARK
LOX TAMK
LOX Tam
LOX TANK
LOX TANK
LOX TAMK
LOX TANK
LOX TANK
LOX TANK
LOX TANK
LOX TANK

FUEL TANK
FUEL TANMK
FULL TANK
FUEL TANK
FUg’. TANK
FUEL TANK
FCL TANK
LT TANK
PURL TANK
FilEL TANK
AP0 TANR
PULL TANK
PUTL TANK
UL TANK

PUL TR PR
UL TR PR
FULL TR P

T i
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AES0-065) 123 1236%6 123% 123456 1 12345 003

AMB AIR TEMP 11
AMS AIR TEWP

AMB AR as
T AM8 AR TEMP 11

AMB AIR .1 ]
AMB AJR TEMP 11

LET AIR a8
LET AIR TEMP 11

NNER SKIN (.1].]
NNER SKIN TEMP 222
HNER SKIN TEuWP
NNER SKIN TEMP

ACOUSTIC
ACQUSTIC
ACOUSTIC
ACOUSTIC
ACQUSTIC

0 VOLTAGE
D vOLTAGE

PRESSURE 359
PRESSURE 1-1.]

IRESSURE
PRESSURE
PRESSURE
PRESSLRE
PRFSSURE
pREsSURE
PRTSSURE
PRESSURE
PRESSURE
PrRESSURE
PRESSLRE
PRENS

PREYIUAEL
PRESSURE [ B8}

-
-
-

PRESIURE 188
pPRESSUNE sne
pPrESSRY 111
PRRSSURF 111
PRYSIURE

pnrEsSLRE

[ 4.1 SRV 14

PR S sunt

PRTSURE

[ LIRYY

PR SURE

PRELSSURE

PRESSURE

PALIIUNRE 111

s oulT pcy ree
Ly ouCt PCy
mLss OUCT @ PCU 1RR}

83se88
12222
22

2

355383
LL1.].1.]

—

- e g o e e B
L
-
- v o e
- e g we

11111

$53889
scses

IRE2Y)

48484
oRnne

- X

589
L1}

- b e e
—— s e -

199
[ LL)
i1

.

B

- - ow g - e

-

- e

- o b o X

$58
Bua

LRS
LI
il

$S
.1}

e X'.3

11

B
3!
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11
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33 t
83
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-
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024~ £1003%P FUuEL TK PRESS OUCt & PCy
099-00 FT00%P FUEL TX PRESS OucCr @ PCU 111
£7006P FUL TK PRES DUCT ROD FFF

003-02 F7006P FUEL TK PRESS DUCT & R-0-D 111

F7012P LOX TR PRES DUCT PCU FFF
£7012P LOX TR PRES DUCT °PCU

003-02 F1012F LOX TK PRESS OUCT @ PCU 111

024~ F7312P LOX TXK PRESH DUCT @ PCU

099-00 F7012P LOX TK PRESS OUCT @ PCU 111
F7013P LOX TK PRES DUCT ROD rer

003-02 F7013P LOX TK PRESS OUCT @ R-0-0 111

£70200 LN2 P @ ROO ree
003-09  FT020F LNZ PRESS @ R-0-D 111

FL1185P 8 CTL HE BTL DISCM PRESS

FL145P 5 CTL HE BTL OISCH PRESS
007-01 FL14%P ¢ CTL ME BTL DISCH PRESS
PPLT FLIA5P 8§ CTL HE BTL DISCM PRESS
034=00 Pl1a%F SuUS CTL HME BTL QUT PRESS
a38-07 F1I450 SUS CTL HE BTL DIsCH PRESS

FT206P B TANK HE BOTTLES Wi %33
003=0¢ F12606P B TK WE BTL H! PRESS 1l

FI%67TF FUCL LVL TK ULLAGE PRESS
911-02 FI567P FUEL LVL TK ULLAGEZ PRESS

PYTL3P  A/B LN2 $HROUD (444
00309 FTI713P  A/8 LN2 SHRQUD PRESS 111
FT7716P GNO MT XGR HE 1IN o
00309 PI1160  GND HT XCHGR HE IN PRESS il
FI717P GND MY XGR HE OUT ree

093=08 FTITLIP GOND HT XCHOR HE OUT PRESS
003=0¢ F1717P GMO MT XCHUA HE OUT PRLSY 139

77200 (N2 STOR XFER P e
003-09 PT720P NI STOR TK xFER PRISS 1}

F717230 NC SUPALY #L @ POV (1)
003-02 F17210 HE SUPRLY | @ POV 11
003=03 | F17290 nE SUPPLY | @ PNU 11
00306 ' FIT230 nE SUPRLY | @& PDV

P1726p Wi SUPPLY 82 @ POU (11)
003-02 FI73600 nE SUPRLY 2 0 POV il
003-09 P1724P nt SUPPLY 3 0 POV 1l
00)=00 FTY28 E SUPPLY 1 @ POV

P17298 GN2 SUPPLY & PDU e
00903 PTTI23P UN2 SUPPLY PRLLS & POV 1

- | o I P g

ASTRONAUTICS

1234596 1234 123656 1 12383
11 11
11130 111 111 111
$5555 S$S§ S 358 $ SS
aggse 888 B 888 3 88
111 111 10
11 i1
11111 111 111 11
$53 3 838 [ 3
ey P PP oy
112 111
11 11
1 i
1 1

I T e

o —

00s
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003=02
003=-03

00302

003-06

011-02

003-09

003-02

003-02

007-01
038-00
038-07

003-06
003=-09

003=04
003-09

003=-04
003-09

007-01
036~00
038-07

003-09

003-09

003~04

F1T27P
F1727P
F1727P

F1731P
F1731P
F1731P

F1735P
F1735P

FT1911P
F7911P

F1T19R
F7719R

F10177
F10177

Fio187
fFr0187

Fl2e717
Fl267T7
Fl247T
Fl2e77

Fl2687
Fr2681
F726487

FT2697
F12497
F12497

Fr2%07
F123%071
Fr2%07

Fi290°¢
Fl2907
Fl12907
Fl2907
Fl2907

F1714Y
F171a7

F17197
F717157

FI17387
F113e7

FT730Y

GENERAL DYNAMICS ASTRONAUTICS

AE60-0633

REGULATED INST AIR
REGULATED INST AIR PRESS
REGULATED INST AIR PRESS

ME SUPPLY 2 @ TEST PT E
HE SUPPLY 2 @ TESY PT E
HME SUPPLY 2 @ TEST PT E

HE SUP TO MSL @ HCU
HE SUP TO M5L PRESS @ HCU

FUEL PRESN TX DISCH PRESS
FUEL PRESN TK DI1SCH PRESS

STORAGE TANK LN2 OULT
LN2 STOR TK QUT FL/RT

FUEL TK PRES DUCT
FUEL TK PRESS DUCY TEMP

LOX TR PRES DUCTY
LOX TK PRESS DUCT TEMP

8 Tk HE BTL TEMP
B TX HE BTL TEMP
8 Tk HE BTL TEMP
B TK HE BTL TEMP

ME TEMP ™1 & BTL
HE TEMP HI & BTL
HE TEMP HI & BTL

HE TEMP LO & BTL
HE TEMP LO & UTL
HE TEMP LO & BTL

HE TEMP LO 2 BTL
HE TEMP LO 2 BTL
HE TEMP LO 2 8TL

§ CTL HE BOTTLE TEMP
§ CTL HE BOTTILE TEMP
§ CIL HE UYOTTLE TEMP
sUS CTL ME BTL TEMP
5 CTL ME BIL TEMP

GND HT XGR HE IN
GMO T XCHGR HE IN PRESS

GND MT XGA ME OUY
GND HT XCHGN WE QUT PRESS

ME SUP TO MSL ¢ MCU
HE SUP TO MSL TEMP @ MCU

FUL TK HE SENS @ HCU
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FFF <
111
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8
F E
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€
€
FEF €
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1114 £
111
FEF £
1
(114 £
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1
rer £
111
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FEr [ ¢
111
1
(11 3
111
11
Err r PP €
sss 8 8us
1oy
1 1
1 )
rrr €
111
ey t
111
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€
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003=04

003-09

00l-07

001=07

001-08
001-09
N2~

09.J=00

Q01l=-07
[FL A

001-07
Q24-

001~0¥

001-09
001-19

00l=C®
001-10

001~09
001=30

701=10
026~
09900

001=04

001-07

00109
001-10

F17307

FT17487
F17e57

HT9870
H79870

477080
H19880

M7507P
H7307P
M7807P
H1507P
HTI50TP

HT3080
H7%08P
H1s0r

HT309p
H71%09P
LRE1] ]

H7319%p
NTY15P

H1%14P
H7314P
H131eP

H1827P
n18219
His21e

n13289
"T13280
HT328P

H19299
“1929P
19290
N1829P

HT969P
19690

n197%9
H19799

HI9T6P
H197eP
H19TeP

HreelP

AE60~06%)

FUEL TK HE 3ENS LINE TEMP

HE SUP TO MSL @ ROD
HE SUP TO MSL TEMP @ R=0-0

nl ODOOR POSITION
UPPER DOOR POSITION

LO DOOR POSITION
LOWER DOOR POSITION

SYSTEMS HYD ACUM

SYS HYD ACUM PRESS
SYS HMYD #CUM PRESS
$YS HYO ACUM PRESS
SY$S HYD ACyMm PRESS

UPPER DOOR HYD AZUM
UPR DOOR MYD ACUM PRESS
UPR DR MYD ACUM PRESS

(LOWER DOOR MYD ACUM
LWR DOOR WYD ACUM PRESS
LWR OR MYD ACUM PRESS

HOR CRIB LK CYL M)
HORIZ CRIB LK HO pPalgs

L/P LOCK=LOCKING
L/P LOCK=LOCKING PREgY
L/P LOCK=LOCKING PREgSUNE

weE LKS LOCK ROO END
wEOGE LKS CYL ROD PRESS
wEDGE LKS CYL ROD PAYSS

wEDGE LK (KM CYL END
WLDGE LXS (YL MO priss
wiDGE LK3 CYL WO #REsS

L/P SRAKE

L/P BRAKL PRESS
L/P BRAKE PRESS
L/P BRAKYE PRESH

CRID LOCKSY VINT
VERT CRIN LK PRESS

LWk O00R CYL ROD tND
LwR DOOR CYL ROO PrESY

L/P LOCK «uN OCK ING
L/P LOCK=uUNLOCKING PRTSS
L/7P LOCRSUNLOCKING PRESY

UPR DOOR CYL ™D END

PP W g e ¢
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134
111

ASTRONAUTICS

103458

1234 122438 1 12383

o000
i1l
111

111

000
111

boo
i

000
111

123

" o 4o O

-0

[ ]

- oo O

-

000
111

[o1e]]
111

rer
111
111

1
111

sre
111
1

rry
1t

rer
i

111

ree
111

ree

(23}
111

(444
133

(444
(8]

rer
ti

e

- 0o wn

1]

1

11

i

- o o o

1

1

g

-

008

”m

- o

S—




OSTF 2 REC ASSIGNMNT 26 SEP 62

001-07

301-07

00l1-07

001-02

00102

001-02

00l-02

Q01-098

col-08

vol=-08

001-08

001-09
00l1-10

col=0?
acl=10

004=09
005~10

001-09
cl-lo

501=09
0ol-10

J0i=09
201-10

H19081P

n1982P
H1982P

HI1986P
H1986P

HT181Y
HTL8LT

H71827
HT18271

H1831Y
n718317

n78327
75327

H7l90x
uT190x

H71191x
H7t91x

H1192x
ml192x

HT7193x
nT193x

LRAR LY
Mli9ex
HTl9ex

n1199%x
mll9%x
HT199%

HIl9ex
HTlvex
Hllvex

Mr107K
LRA% A
uT197X

LRARLE}
nlioex
nlleex

“liven
nilvox
nlioox

e o e ——

GENERAL ODYNAMICS

AE60-08%)

UPR DOOR (YL HD PRESS

LWR OO00R CyL HO END
LwR DOCR (yi HD PRLSS

UPR DOOR (YL ROD END
UPR DOOR (YL RCD PRESS

HYD FLUID 5 PCH ACTR
HYD FLUIC SUS PITCH ACTR

HMYD FLUID $ YAw ACTR
HYD FLUID SUS YAw ACTR

BOOSTER $SYSTEM OlL
BOCSTER SYSTEM OIL

SUS SYSTEm QlL
SUS SYSTEM QIL

HOR CRIB LKS RET
HORIZ CRIB LK 2 NOT £xT

HOR CRIB (K5 EXT
HOKIZ (RI8 |8 2 RETIR

VER LKS ExT
VERT CRIS LK 2 RETR

vER (KS RET
VERT CRI® LK 2 EXT

L/# wtDGE {KS PRESS
L/P wilGE LK ) EtXT
L/P wWEDGL LK ) (XY

L/P wlO6LE LK LY
L/P wtOGE (K 3 MOY RETR
L/P wEOULE LK ) NOT RETR

L/P MA[N LKS PRESS
L/P MAIN LK 3 NOT EXRT
L/P MA[K (K 3 NOT XY

L/P MAIN LKS RLT
L/P MAIN (K ) RETR
L/P MAIN LK 3 ALY

WED LKS CTL viv C(L8D
EXT WeDGE (RS 310
EXT weoGt Liy 310

wt LES CTL ViV OFN
RLITR weDGL LK) MG
RPTR weoul LrY S0

123 123456 1236 123656 1 12343

L L]
11

an
il

e e v e D L a7 e S

ASTRONAUTICS

1111

roFEF
1111

FoFrE
131!

RAR R ARR
111 114

11
RAR R AR
1111

itl1 1t 11l
RAk R/ ARR
1 1 1
RAR R Anm
i1
RAR A RRR
11 11
ARR R ARR
i on
RAR R AN
1 1
ARR & RAN
iy n
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REPORT NO. AE60-0653
SECTION 9
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GENERAL DYNAMICS ASTRONAUTICS

123 123656 12346 123456 1 12343

3STF 2 REC ASSIGNMNT 26 SEP 62 AES0-0633
HT200X MAIN LKS CTL VYLV CLS RR RRR R RRR R RR
001=-09 MT200X EXT MAIN LKXS SIG
00l=10 HT200X EXT MAIN LK§ SIG 11 111 14l 11
H7201X MAIN LK3 CTL Viv OPN RR RRR R RRR R RR
00109 M1201x RETR MAIN LK$ SIG
001=1C M7201x RETR MAIN LKS 5106 11 111 1 11} 11
H7202% HOR LKS CTL viv CLS RA RRR R RRR R RR
001-08 n7202X EXTEND HORIZ LKS $1G 11 111 1113 1l
M7203X HOR LKS CTL VLY OPN RR RRR R RRR R RR
001-08 HT203X RETR HORIZ LKS SIG 1} 111 1 111 11
M7805X UPR DR CTL VLV OPEN 1] RRR R RRR R RR
001-07 H7803%X% OPEN UPR DOOR 516 11 111 ) 11} 111
#7806X LWR OF CTL VLV OPEN RR RRR R A2 R RR
00l~-07 n7806Xx OPEN LWR DOOR 51G 11 11 111 11
H7807¥ L/P LOCK AS§Y OPEN ar R RRR R RRR R AR
001-09 HTHOTX L/P LK ASSY /RETRACT/ OPEN
001-10 MT807X L/P LK AjSY /RETRACT/ OPEN 11 113 1111 11
005-01 MT807X L/P LOCK ASSY OPEN 2 1 12
MT809X  VER LK CTL viv OPEN L1 RRA R RRR R RR
001-08 MT809X RETR VERT LKS $1G 11 111 1 111
#7810X UPR DR CTL vLv CLOSE AR RRR R RAR R RR
001-07 H7810X CLOSE UPR J00R 516G 11 133 1 11 11
WT811X LwR DR CTL viv JLOsSE an RRR R RRR R RR
Q01-07 HT813X CLOSE LwR DOOR $1d 11 111 3 AN 111
uT012% L/P LOCK ASSY CLOSE RRR RRR R RARR R RR
001-09 HT812X L/P LK ASSY /EXTEND/ CLSO
001l-10 ~AT812X L/P LK ASSY /EXTEND/ CL3D 11 111 ) 111
003-01) MT812X L/P LOCK ASSY CLSO 2 2 22
WTELIX SOL L L/P 8K CTL ViV R
001-10 MT813K SOL 1 L/P BK CTL VLV 11
n7616Xx VER LK CTL VLV CLOSE (1] RRR R RRR R AR
001-08 WIBieX EXTEND VERYT LKk $10 11 11} 1 1) [ SR
H1972X  PRESS Sy RETURN "R ARA R RRR ! AR
001~10 M1972X  PRESS Sw]TCH RETURN 11 111 1118 11
179194 ACCELEROMETER R71 EFE SPEFRE PER P PFP ’
003-12 {79154 ACCELEPOMETER XFL 111 143iy 1 1 n
G0s-26 [731%A ACCELERCHETER XF1 1% 11 1
009=01 179194 ACCELEROMETER xF) H H 11
[7916A ACCELEROMETIR YP] PP PEPESE PPR P FPP [
003~12 §7%506A ACCEILEROMETER YFIL 111 1111 41l i
QUI=24 17916A ACCELLROMETER YPL 11 11 1

I L B

oos

s

+ v ey
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OSTF 2 REC ASSIGNMNT 28 SEP 62

005~-01

00312
003-24
00501

003-12
003=26
005=01

083-12
003=24
005~01

003-12
003=24
005~01

003~12
003=24
005-01

003-12

003=24
005-01

003-12
003=-24
005=01

003-12
003-24
005-01

003-12
003=264
005-01

003=~-12
003=24
005~01

003~12
003=24

003-12

i

17516A

17517A
1759174
T1517A
175174

17518A
175184
17518A
175184

1¢519A
[7519A
17519A
17519A

17520A
17520A
175204
17520A

17591C
17591C
17591C
17591C

17592C
17592¢C

17592¢C
17592C

17593C
17%93C
17593C
173%93C

17%010
175010
175010
175010

175110
175110
175110
175110

175120
175120
175120
175120

175490
175490
175490

175500
175500

e e e

GENERAL DYNAMICS

ACCELEROMETER YF1

ACCELEROMETER 261
ACCELEROMETER 271
ACCELEROMETER ZF1
ACCELEROMETER ZF1

ACCELEROMETER xF2
ACCELEROMETER XF2
ACCELEROMETER XF2
ACCELERQMETER XF2

ACCELEROMETER YF2
ACCELEROMETER YF2
ACCELEROMETER YF2
ACCELEROMETER YF2

ACCELEROMETER 2F2
ACCELEROMETER ZF2
ACCELEROMETER ZF2
ACCELEROMETER 2F2

PITCH GYRO TORQUE
PITCH GYRO TORQUE
PITCH GYRO TORQUE
PITCH GYRO TORQUE

ROLL GYRO TORQUE
ROLL GYRO TORQUE

ROLL GYRO TORQUE
ROLL GYRO TORQUE

YAW GYRO TOROUE
YAW GYRO TORQUE
YAW GYRO TORGQUE
YAW GYRO TCROUE

OPTICAL AZM SIGNAL
OPTICAL AZIMUTH SIG
OPTICAL AZIMUTH SIG

OPTICAL AZIMUTH SIGNAL

ROLL PENDULUM
ROLL PENDULUM
ROLL PENDULUM
ROLL PENDULUM

PITCH PENDULUM
PITCH PENDULUM
PITCH PENDULUM
PITCH PENDULUM

PITCH SERVO ERROR
PI1TCH SERVO ERROR
PITCH SERVO ERROR

ROLL SERVO ERROR
ROLL SERVO ERROR

AE60~0653

123

FFF
111

FFF
111

FFF
111

FFF
111

FEF
222

o000
222

DOD
222

00D
il1

000
111

obD
111

[plelo}
222

FFF
222
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123456 1234 123456 1 12345

2 ) 22

FFEFFY FFF F FFF
11111 111 111
11 11

2 2 22

FFFFFF FEF F FFF
11111 111111
11 11

2 2 22

FEFFFF FFF £ FFF
1111 111 3111
11 11

2 2 22

FFFFEF FFF F FFF
11111 111 1 111
11 11

2 2 22

FFEFFF

22222

22

2

poDDCD ©OOO O DDD
22222 222 2 21}
22 22

2 2 22

pODDOD  ODD O DDD
22222 222 2 222
22 22

2 2 22

pCODDD TGO D DOD
11111 111 1 111
11 11

2 2 22

pODOODD  OOD D DDD
11111 111 1 111
11 11

2 2 22

DDDODD DOD D DOD
11111 111 1 11
11 11

2 2 22
oDDOD DDD O DOD
22222 222 2 222
22 22
FEFEF  FFF F FFF
22222 222 2 222
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QSYF 2 REC ASSIGNMNT 26 SEP 62 AES0~C65)

003-24

003~12
003=24

003-12
003-24

003=12
003=24

003-12
003=-24

003-12
003-24

003=12
003=24

003-12
003-24
004=04
00%-01

003-12
003~=24
004=04
00%-01

003-12
003=26
006=04
005-01

a3-12
003+24
006~04
008~01

003-~12
003=~16
006=04
00%9-01

175500

179510
175510
175510

175520
175520
175520
175520

178720
175720
175720

115730
175130
1757130

173740
175740
175740

113760
175760
175760

{7503%H
17505H
17505
175054
175054

178060
17%906K
17506M
17%06M
17906M

17%07TM
17%0M
17%07m
17%507H
17%07m

17508
17308
17%08M
17%00m
179080

173091
173094
§7%50m
{7%09n
[RETRL]

1719020

ROLL SERVO ERROR

AZIMUTH SERVQ ERROR
AZIMUTH SERVO ERROR
AZIMUTH SERVQ ERROR

REDNOT GYRQ PICK~OFF
REDNDT GYRQ PICK-OFF
REDNT GYRO PICK=OFF
REDNT GYRO PICK=OFF

ROLL MEMORY
ROLL MEMORY
ROLL MEMOQRY

PITCH MEMORY
PITCH MEMORY
PITCH MEMORY

AZIMUTH MEMORY
AJIMUTH MEMORY
ALLMUTH MEMORY

2ERO LAG OQUTPUT I
ZERO LAG QuUTPUT
ZERD LAG OQUTPUT

COMPUTER POSITION
COMPYTER POSITION
COMPUTER POSITION
COMPUTER POSITION
COMPUTER POSITION

LB B B B3

COMPUTER POSITION
COMPUTER POSITION
COMPUTER POSITION
COMPUTER PORITION
COMPUTER POSITION

<< < <<

COMPUTER POSITION
COMPUTER POSITION
COMPUTER POSITICN
COMPUTER POGITION
COMPUTER POSITION

Po Po pope po

RANGE ERROR FUNCTION
OCwN RANGE CRROR FUNCTION
DOWN RANGE ERROR PUNCTION
RANGE ERROR FUNCTION
DOwN RANOL ERROR FUNCTION

AIM ERROR PUNCTION

CROSS RaANGE EAROR FUNCTION
CAOSS RANQL L(RROW P UNCTION
AZIMUTH ERROR FUNCTION
CROSS RANOR CRROR FUNCTION

COMPUTER vILOCITY X

et -aes e Al I L
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000
FFF
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000
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000
111
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o000
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GENERAL DYNAMICS | ASTRONAUTICS ¢
26 SEPTEMBER 1962
0STF 2 REC ASSIGNMNT 26 SEP 62 AE60=06%) 123 123456 1236 123436 1 12349 011
0a3=12 17502L COMPUTER VELOCITY X 111 1111: 111 1 il
00324  17502L COMPUTER VELOCITY X 1l 11 1
0Q4=04 17%02L COMPUTER VELOCITY X 1 1 1 i
005-01 17502L COMPUTER VELOCITY X 2 2 22
17%03L COMPUTER VELOCITY ¥ FEE FEFFFE FFFEF FF FFF FF
003-12 173%03L COMPUTER VELOCLTY Y 111 11111 113 3 11
033=-24 17303L COMPUTER VELOCITY ¥ 11 11 1
004~06 17503 COMPUTER VELOCITY ¥ 1 1 1 1
005=01  17503L COMPUTER VELOCITY Y 2 2 22
171504l COMPUTER VELOCITY Z FFF FPEFFFE FFFE FF FFF  FF
003~12 {7506t COMPUTER VELOCITY Z 111 1111 11 1114
003-24  17504L COMPUTER VELOCITY Z 11 11 1
00#=-04 17504L COMPUTER VELGCITY 2 1 b 1 1
005-01 §7%504L COMPUTER VELOCITY 2 2 2 22
175380 ALIGN GROUP RADIAL FFF  FFFFF [ 4
003-12 175380 ALNMT GROUP RADIAL 222 22222
003-24 175380 ALIGNMENT GROUP RADIAL 22
175390 ALIGN GROUP TANG FFF  FFFFF [3
003-12 175390 ALNMT GROUP TANG 222 22222
003~24 175390 ALIGNMENT GROUP TAN 22
175620 ALIGN GROUP AXIAL FFF  FFFEF [
003=12 1756420 ALNMT GROUP AXIAL 222 22222
003-26 [75620 ALIGNMEMT GROUP AXIAL 22
170157 COMPUTER EXHAUST $58 5555585 4
003-12 170157 COMPUTER EXHAUST TEMP 111 111l
003-24 170157 COMPUTER EXHAUST TEMP 11
005-01 170157 COMPUTER EXHAUST FH
17928V YAw STEERINS 316 FEF FEEEFE FFFR FF FFF FF
003-12 17828v  YAW STEERING SIG 111 11111 11 1
003-26 17528V YAw STEERING Slu 11 11 1
006=04 17328V YAW STEERING SIGNAL 1 1 1 1
00%-01 17828y YAW STEERING SIGNAL 2 22
17329y ROLL RESOLVER 310 SEF FFEPFE PFEF FF FEF  FF
093=12 17%29v ROLL RESOLVER 516G 111 1111 1 11
003-24  17329v ROLL RESO.VER (31 11 11 1
006=C6 178529V ROLL RESOLVER SIGNAL 1 1 1 1
009=01 17929y AROLL RESOLVER SIGNAL 2 2 22
17930y PITCH RESOLVER SIG FEE FREFPE FFFR FF FPF PP
003~12 17930y PITCH RESOLVER £ 31 111 11113 113 11
003-24 17330V PITCH PLSOLVER $1G 11 11 1
Q0Qa=06 17830V PITCH RESOLVER SIGNAL 1 1 1 1
00%-01 17930V PITCH RESOLVER SIGNAL 2 H 12
179640V TEMP CONTROL AMP OUT rep FEPRRSP 4
00311 179640V TEM® CTL AMP OUT 222 22221
003-24 17340V TEMP CTL AMP OUT 11
00801 i 79640V TEMP CONTROL AMP OUT H
17980y AZ!t REJOLVER 810 FRE FEEPEER FEPE FF FRF PP
003~-12 1.980V AZlMUTH RESOLVER $1G 111 1 i
00324 17880V AZIMUTH RESOLVELR 813 1} 1l 1

e e b g A P B A S
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J04-04 17580V
008-01 17%80v

17510w
003~12 17510w
003~24 17510w
0Q&~04 17510w
005-01 17510w

17%21x
003-12 17521x
003=26 17521x
004=0b 17%21x

171%22x%
003=12 17%22x%
003=24 17%22x
Q0é=04 17522x

17%271x
003=12 17527x
003=24 [7%27x
004=04 17527

17537x
003-12 175371x
003-24 17937x
005=-01 17537

17870x%
003=-12 17970
003=24 17570%
Q0A=00 17570

17e11x
003-12 17611x
003=2» 17611x%
Q0%-01 17611x

17612x
003=-12 17612x
003=-24 17612x
005«01 17612x

17613
003-12 17613
003=24 17613
00%~01 [T613x

17616x
003=12 17614X
003=24 iT614x
009=01 [T614x%

17615
203-12 [7615x
003-24 [761%%
009-01 1T615x

i
17616

N 3 T

OSTF 2 REC ASSIGNMNT 26 SEP 62

AES0-0553

AlM RESOLVER SIGNAL
AZIMUTH RESOLVER SIGNAL

ELAPSED
ELAPSED
ELAPSED
ELAPSED
ELAPSED

TIME
TIME
TIME
TIME
TIME

VERN ENGINE COF SI1G

VERNIER ENG CUTOFF SIG
VERNIER ENG CUTOFF SIG
VERN ENG CUTOFF SIGNAL

$ ENGINE COF S16

SUS ENG CUTOFF S1G
5US ENG CUTOFF 516
SUS ENG CUTOFF SIGHNAL

PRE=~ARM RELAY CLSO
PRE~ARM RELAY CLSD
PRE=ARM RELAY CLSD
PRE-ARM RELAY CLSD

ELEVATION wARNING
ELEVATIOMN WARNING
ELEVATION WARNING
ELEVATION WARNING

STAGING SIGNAL
STAGING SIGNAL
STAGING SIGNAL
STAGING SIGNAL

START COUNTDOWM
START COUNTDOWN
START COUNTDOWN
START COUNTDOWN

ST FINE ALN=TRG MODE

START FINC ALNMT-TRIG mMOOL
START FINI ALNMT=TRIG MOOE
START FINE ALNMT=TRIG MODE

2 AXIS VERT=-FINE ALN

T AXIS VERT-FINE ALNMT
2 AXIS VERT-FINE ALNMT
Z AX1S VERT=-FINE ALNMT

FINE ALMNT COMPLETE
PINE ALNMT COMPLETE
FINE ALNMT COMPLEYE
FINE ALNMT COMPLETE

COMPUTER TEST COMP

COMPUTER TEST COMPLETE
COMPUTER TEST COMPLETE
COMPUTER TEST COMPLLRTE

START X ACCEL OFFSEY

. bt
st A K e s Fis s

123

rEF
i

FEE
111

rer
m

(14
111

RRR
1

Fee
111

LLL
11

RRR
1

ARR
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i
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111
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Ny

EFFFFF
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11111
11

2

RARARAR

errr

111
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Frsp
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RRR
111

rrre
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RRAR
111

RRR
11

RRR
111

RRR
111

RAR
111
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11 1
1 1
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11 1
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Fr Fer PR
111l

11 3
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a2
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11 1
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OSTF 2 REC ASSIGNMNT 26 SEP &2 AE60-0653 123 1234956 1234 123456 1 12345 (3% ]
003-12 I17616X ST X ACCELEROMETER OFFSET 111 11111 113 1 11l
003=24 17616X ST X ACCELEROMETER OFFSET 11 11 1
005~01 [7616X ST X ACCELEROMETER OFFSET 2 2 22

17617X ACCEL TEST COMPLETE RRR RRRRRR RRR R RRR R
003=12 17617x ACCELEROMETER TEST (OMPL 111 111id 111 1 1l
003<26 [7617X ACCELEROMETER TEST COMPL 11 11 1
009-01 I7617TX ACCELEROMETER TEST COMPLETE 2 2 22

17618X 1GS READY RRR RRRRRR RRR R RRR ]
003=12 17618X 1GS READY 111 11111 111 111}
003=264 17618X 1GS READY 11 11 }
005=01 [17618X% 1GS READY 2 H i2

17619X GO INERTIAL COMMAND RRR RRRRRR RRR R RRR R
003+«12 17619X GO INERTIAL COMMAND 111 11131 13 11l
003=246  17619X GO INERTIAL COMMAND 11 11 1
00501 17619X GO INMERTIAL COMMAND 2 2 12

17820X MGS INERTIAL RRA RRARAR ARRR R RAR R
003=12 {7620X MGS INERTIAL 111 11111 1 boud
003-24 17620 MGS INERTIAL 11 11 1
005-01 [7620X MGS INERTIAL 2 FH 22

17621X IERO G ACC COMPLETE RAR RRRRAR ARR R RRR ]
003-12 17621X ZERO I ACCELEROMETER COMPL 111 11131 111 1 111
003-26 17621X ZERO I ACCELEROMETER COMPL Al 1 1
009-01 17621 LERO I ACCELEROMETER COMPL 2 ] 22

17622x SCALE X PLUS 16 MR RARRAR ARA R RAR [}
003-12 17622x SCALE X PLUS 16 111 13133 111 il
003=24 17622x SCALE X PLUS 1G 11 11 1}
009-01 17622x SCALE X PLUS 10 2 2 12

17623x 3CALE X mMINUS 16 RN RRARRR  ARR R ARR R
003-12 [7623x SCALE X MINUS 106 114 4113} 110 1 i
003-24 17623x SCALE X MINYS 16 i1 11 1
00801 17623x SCALE X mINUS 10 2 1 22

17626X START LERQ X ACCELEROMETER  ARR RRARAR RAR A RRA [}
00312 17626x START ZLERO X ACCELEROMETE® 113 11111 113 31l
003=26 17624x ST LERO X ACCELEROMETER 1 11 '
00901 17624X START ZERQ x ACCELEROMETIR H H 31

17625% RETURN TO READY REG RAR RRARAA ARAR R RAR ]
003=12 17625x RETURN TO READY REQ [EY TR YT TS § N PR
003-26 [76295% RETURN TO REAVY REQ 11 Y H
003=01 1762%% RETURN TO READY REQ H H 32

[7626% RETURN TO READY COMP RRR RRRRAR RARR R AAR (]
003-12 17626% RETURN TQ READY COMPLETE 111 11131 1y
003=24 17626X RETURN TO READY COMPLETH 11 | S 1
00%-01 17626% RETURN TO READY COMP 2 ] 11

17627X GO ON VERT MEMORY RAR RRARRA RRA R RRR ]
003=12 17627x GO ON VERT MEMORY S SRS O YR SR AR ¥ ¥ )
0C3=24 17827X GO ON VERT MIMORY il [ 1}
00%=01 1T7627% GO OM YERT MEMCRY 3 H 12

17628X GO ON AZIMUTH MEMORY ARR RRARRR ARA R ARR

NURUSIUERPISIRS PR R SR S ¢ omam s e 4
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003=12 17628X GO ON AZIMUTH MEMORY 111 11111 11l 11
005=01  17628X GO ON AZIMUTH MEMORY 2 2 12

17630X GYRO A IN BAND RRR RRRRRR RRR R RRR
003-12 [7630X GYRO A IN BAND 111 1111 11l 1 i
005-01  17630X GYRO A [N BAND 2 2 22

17631X GYRQ B IN BAND RAR RRRRRR RRR R RRR
003=12 [7631X GYRO B [N BAND 131 11111 111 111
005=C1 17631Xx GYRO 8 IN BAND 2 2 22

L7013P FLAME DEFLECT AMB PRESS 1 [4
034~37, L7013P FLAME DEFLECT AMd PRESS 1 4
038-12 LT013P FLAME JEFLECT AMB PRESS 1 1

L7018P FLAME DEFLECT AMB PRESS 2 r
036=00 L7016P FLAME DEFLECT AMB PRESS 2 1
038-12 L7014P FLAME DEFLECT AM% PRESS 2 1

L7015P FLAME DEFLECT AMB PRESS 3 4
034=00 70159 FLAME DEFLECT AMB PRESS 3 1
038-12 LT015P FLAME DEFLECT AMB PRESS 3 1

L7016P FLAME DEFLECT AMB PRESS & r
336=09 L7016P FLAME DEFLECY AMB PRESS & 1
038-12 L7016P FLAME DEFLECT AMB PRESS & 1

L7601P MY SHIELD OQUTSIDE PRESS ) r
034=00 L760IP HT SHIELD OUTSIDE PRESS 1 1
037-01  LTe01P MHT SHIELD OUTSIDE PRESS 1 1
038-~12 L760iP HT SHIELDO QUTSIDE PRESS ) 1

L7802F NT SMIELD OUTSIOE PRESS 2 [4
034=00 L7602P HT SHIELD QUTSIDE PRESS 2 1
03701 L7602P HWT SHIELD QUTSIDE PRESS 2 1
038-12 LI1602P MY SHIELD OUTSIDE PRESS 2 1

MT606N FWO LIFT-OFF CAMERA 4 .
036-00 MT7804n FuwD LIFT=0FF CAMERA 1 1
03701  M7404N FwD LIFTOFF CAMERA i 1
03705 M7604N FuD LIFTOFPF CAMERA 1 1

MT7609N AFT LIFTOFF CAMERA .
034=00 MTO0SN AFT LIPT=OFF CAMERA 1
03701 M7605N APT LIFTOFF CAMERA 1
037+0)  MT605M AFT LIFTOPF CAMERA 1

NTB2PA  BILO~L/P ACCEL #) 0
00i-1? NT829A L/P ACLELN ) 11

NT030A SILO-L/P ACCEL #2 00
001=19 N7830A L/P ACCILN 2 1l

NT83IA  S1LO=L/P ACCEL #Y 00
001=19 NT7831A L/P ACCELN ) il

NT032A SILO=L/P ACCEL #6 -]

' Lt . - ‘
; . - b
e - - .

-—

PRI e oAy eI

ols
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001-19

0C1=19

001-19

201-19

001-19

J01-19

201~19

001~19

001-19

00l-06

Jol-06

001-06

001=0¢

001-08

001-0¢

001-00

001-0¢

001-04
0lse-
099-00

e eaman. s

NT832A

NT833A
NT833A

NT7836A
NT834A

NT83%5A
NT83%A

NT836A
NT836A

NT337A
NT837A

NT838A
N783AA

NT7839A
NTB39A

NT840A
NT7840A

NT842A
NT8a2A

NT842A
NT8463A

N7844A
LRALYYY

NTS65A
NTO43A

NT840A
NT8asA

NT84TA
NT8aTA

NT840A
LELZTTY

NTBavA
NT840A

NTOODS
NTSO N
NT80YB
NT80)8

AE60-

L/P ACCELN &

0653

SILO=L/P ACCEL #5
L/P ACCELN 3

SILO=-L/P ACCEL #6
L/P ACCELN &

CRIB ACCELERATION #7
ACCELN 7

CRIB

CRIB
CRIB

CR18
CR1B

CRI8
CR18

CR1B
CRI8

CRI8
calns

sito
siLo

$iLo
siLo

siLo
3o

siLo
siLo

310
30

$iL0
3o

(1Y)
siLo

$1L0
3o

ACCELERATION #$
ACCELN 8

ACCELERATION o9
ACCELN 9

ACCELERATICN #1
ACCLuN 10

ACCELERATION o)
ACCELN )}

ACCELERATION #)
ACCELN 12

L/P
L/P

L/P
L/

(924
(Y24

L/e
(Y24

(Y4 4
L/P

L/e
/P

w/e
[ 4

L/P
(Yid

ACCeLN 21

ACCELN

ACCELN
ACCELN

ATk M
JCCELN

ACCELN
ACCELN

ACCHRLN
ACCELN

ACCILN
ACCLLM

ACCELN
ACCELM

ACCEAN
ACCELN

L/P ORIVL MQOTOR
L/P ORIvE MOTOR
L/P URIVE MQTON
L/P DRivVE WOTOR

11

2
L2

13
&)

by}
Lo

X1
L)

X2
x2

x)
X

Re
L1

L1418
spLeD
pLI9Y ]
WLt

123 123456 1236 123456 1 12343

11

0 4
LN N PR

[
1SS IR N TR

e
-
- e
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001=0¢
026~
¢99-C0

031-0¢
024~
099=0¢

003=0}

001~0%

001-09

oNl=¢3

001-0%
009+013

001-0%
00903

001-0¢

001-0¢

001-0¢

099-90

099-00

099=00

099-00

0#9-00

1

L R e -n’-‘-:-rnﬂmf- e

NT79080
NT79080
NT1708D
NT9G80

NT806F
NT80aF
NT80O6F
NT804F

NTO8 Gy
NT0MGY

NT685
NTe85J

NT6OTY
NT68TY

NT7800J
NT800J

NT801J
N7801J
NT8014

NT802y
N7802J
N18024

NT%00L
NT%80L

NT981L
LRAL TS

NTRO2L
LRALTIS

LRALRL]
LRALYRL]

NT1Ta8N
LEALY L]

NTTaen
NTTaoN

MY7%0M
NT7T%0N

NIT9iN
LRRARY.]

NTTOIN

AE80-065)

L/P DISPLACEMENT
L/P DISPLACEMENT
L/P DISPLACEMENT
L/P DISPLACEMENT

ORIVE MOTOR TORQUE
DRIVE MOTQR TORQUE
ORIVE MOTOR TORQUE
CRIVE MOTOR TORQUE

Bl IMLET AIR REL HuM (1]
81 POD TNLET AIR numM 11

SILO ysPER RM
SILO UPPER AM UM

1GLOO An
1GLOO AM MUM

ML CCUFPARTMENT RM
MSL COMPT RM HUM

L/C EQUIPMENT M
L/C EQUIP RN HuUM
L/C EQUIPMENT RM HUM

SILO LOWER KM
SILO LOWER RMW hum
SILO LOWER AM HyM

T INe MOTION UP FAST
7 INe MOTLION UP FART

IMe MOTION UP SLOW
Mo MOTION VP SLOW

-~

INe MOTION OOwN $L0OW
INe MOTION DOWN 3LOW

~

Ty CAmEnA |
IV CAMERA |

TV CAMERA
TV CAMLRA

LR )

TV CANEZRA )
TV CAMERA 3

TV ANERA
TY CAMEAA &

1y CAEGLAA
1Y CAMIRA

1V CANERA &

(21}
111

$83
11

111

-v

-

ASTRONAUTICE

$3S
111

s e o

113

£13 )
|29

1
111

o A

[ 444
111

(4dd
1l

(444
(9

123 123496 1234 123436 1 1234

5 5%
11
11

11

$s
11

1
11

e

[ IR Y

| I}

s < g s . s <

o n v eane s

s sy
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099=00 NT752N TV CAMERA & 1111 111

NTT733N TV CAMERA 7

099=00 NTT793N TV CAMERA 7 1-111 111

NT7%6N LAUNCH CONSOLE RM Libbb  LLL LLRLL [RENN
309=01 NT794N  LAUNCH CONSOLE RHM CAMERA 11113 11 1l 11l
Ve9=02 NT79eN  LAUNCH CONSOLE RM CAMERA 111110 11r ) 1 i

NTTYSN  LAUNCH CONSOLE M LLLLE  Lhb LLLLL [NUNE
099-01 N7755N  LAUNCH CONSQLE LH CAMERA 11113 111 111l 199 Y,
009-02 NT7785N LAUNCH COMSOLE LH CAMERA 11111 11 1N 1L

N703%P TAMK DIFFERENTIAL P VVY ¥ YYV
QeT-01 NT703%P (OIFFERENTIAL PRESS/GAGE/ 111 1 11l

N7230F CRIB AMS8 PRESS ) [ 4 4 [ 4
C#0=03 N7230P (RIB aM8 PRESS 1 1 1

NT231P CRIB AMS PRESS 2 4 4 [ 4
Se0=03 NT7231P CRIB AMB PRESS 2 1 1

N7232P CRIB AME PRESS ) r r g
060=03  N1232P CRIY AMB PRESS ) 1 1

NT7233P CRIS AMO PRESS & . 4 [
060203  NT233P CRI8 AMB PRESS & 1 1

NT234P CRIB AMB PRESS S 4 r 2
060~=0) NT234P CRIB AMB PRESS 9 1 1

512330 CRIB AMB PRESS ¢ r [ 4 [ 4
Ve0=0)  NT2,5P CHIB AMB PRESS 4 1 1

NTQ0%0R B2 POO AIR FLOW QUAD 2 00 [ 000 €
003-01 NTC3OR 82 POD ALR FLOW QUAD 11
00d-12 NTQS0R 82 POD AIR FLCW JUAD 2 1 11}
Qde~ NTOSUR 82 POO AIR FLOW QUAD ¢ 111

NT1I9%R 82 POD AIR PLOW QUAD ) r 000 [ ¢
00314 NTL19%R 82 POD AIR PLOW QUAD 3 1 111
'PLL NT135R 82 POOD AIR FLOW QUAD ) 11}

NT834R  LO2 VENT [} [§
001-0) NT634R  QOX VENT GAS FLOWRATE !

RT699R EF 40, &) IXHAUST [ §
001=0%  NT63%R  XNST FAN 60,61 XNMST FL/RT

NT7036R  XHST FAN 30 XNST FL/RT t
00l-0% NTOIEN  RHST FAN 30 AMAT FL/AY

NT79628% LOAD CELL QUAD | /P [ }

voi-06 N19624% LOAD CELL QUAD L w/P

NT9638 LOAD CULL QUAD 2 /P t
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001-04 N7983S LOAD CELL SUAD 2 L/P

N7964S5 LOAD CELL GQUAD 3 L/P
001-0¢ N79645 LOAD CELL QUAD 3 L/P

KT7965S LOAD CELL QUAD & L/P
001-0¢ N7963S LOAD CELL QUAD & (/P

NT032T SUIDANCE POD EXMAUST s N
00%-01  NT032T GUIDANCE POD xMST TEMP H
MT068T 82 AIR INLET TEMP GQUAD 2 -] 000
003-12 MTQaBT B AIR IMLET TEMP QuaAD 2 1 111
024~ NTO68T Bi AIR INLET TEMP QUAD 2 111
NT154T7 81 AIR AT RH MEAS ss
C03=901 NT136T 81 POD AIR [NLET TEHP 11
N7156T B2 AlR INLET TEMP QUAD 3 -] 000
cQ3~-12 RT136T 82 AR INLEY TEMP QuUAD 3 1 il
028~ NT156T 32 MIR INLET TEMP QuUAD 3 [ 8
NT139T VEKY SYS GOx @ ELBO [
001-03 NT139T VENY GOX TEMP @ ELBOW 1
NT140T VYANT SYS GOX @ FAN [N 0
001=0) NTLOOT VENT GOX TEMP @ FAN INL 1
NTLI4L1T VNT SY3 GOX @ GAT IN [}
Ovl=~0) NTIeLT VENT GOX TEMP @ GATE INL i
NTST9T  ALR OUCT IN 4 71
001-03 NT3T9T  ALR OUCT [NLET TEMP 3} I3}
NTS80OT AR OUCT OUTY 1 1424
001-v) NT330T  AIR JUCT QUTLET TEme H} 111
NTS81T  SILO Q@ 11 Lvie-l TrY
001-09  MTS8LIT 3IL0 QUAD 2 LvL ) TEMP 1
NT502Y SILO 0 1] LvL=? t Tty
001=09  NT382T 3IL0 JUAD 2 LVl & Tl \ 1
NTSEIT  3ILO Q 1) wvi-) 1Y
001i-09% NT383T  $1L0 QUAD 2 LviL ) Tt i1l
NT384T  31LO Q I Lviee A ey
001-0% N738aT  SILO QUAD 1 LvL & TLw 1 (1Y)
NTS89T 3IL0 Q 11 Lvie-d ey
00l=0% NT985T  B:L0 QUAD 2 LvL § TLme 111
NTS8eT AILO Q Il Lvi-¢ 1221

201-08 N7886T  31L0 QUAD ¢ LviL & 8w i

o ———— A 4
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001-09

Go1-09%

Ca1-0%

Q01-0%

001-0%

031-09%

031-2%

231-03

001-09

01-09

01-09

001-09

001-09%

Q0i=09

00109

301-0%

00109
V9901

001-0%

NT158TY
N75877

NT538T
N1588T

NT3B9T
NT589T

NT590T
NT39QT

NTS9TTY
LREXRAS

NTS98TY
n13987T

nT1%997
NTY9T

NT8007
NT6LOT

LRI TRE
LRLTRR

nT0027
LRL TS

N76037
NTe0)Y

NTo0eT
LRI TS

nl6097
LRI T2

nléuery
LEA 1)

nleo01t
nleurs

nT1e207
LRI T2

LRLT2R{
n'e21v
LALYRS

n/6221
riegdl

QENERAL DYNAMICS

|
1
AE60-0883
I

SILQ 9 [ Lvl=7
st? QUAD 2 LvL T TEmP

|
SILO Q@ 1 Lvi-8
S5ILO QUAD 2 (L 8 TEMP

nT AEC wATER (N
M7 RECOVERY M{0 IN TEmS

ELEC BLR wATER WY
ELEC BOILER 20 OUT TEMP

ML COMP Lyh-l

MSL COMPT Lyl ) Teme
i

MIL COMP Lyl -2

MSL CoMPT Lyl 2 TEMe

i

“sL COMP Lvi-)
ML (oMPT Lyl ) TEwe

MLL COM LyLes
MLL LORPT Lyl & TEMS

ML Ce (vYL-%
My, COMPT Lyy & TEmP

MiL COMP (YL~-$
Mol CAMPT Lyl & TEwP

m3, COMP (vi-?
ML CONPT Lyl 7 Tiwe

My, COMP (v -8
ML COMPT Lyl § Tiwe

OUsT sLP ALR Out
Ousl SEP AIR QUT Time

COOLING TOWER 20 (N
COOLING Twa iQ N TEWP

MIL COmMP ALA suPPLY
My, LOMET AR JrPLY T(ve

MI0 HEAT RECLAINIR
M40 MY HECLAIMNLR TUmp

LLEC IQUIP AR IN #)
CLCT RQUIP AIR 1IN | T e
ELCT LQrlP AIR N &) time

LR tQuiP AR 1m0
LLCTi EQUEP AR N | TIne

123 123456 1276 123856 1 12345

-

- -

-

ABTROMNAILITICS

TrY
111

TTT
11

V00
111

000
123

TrY
m

Y
23]

ey
[ Y

Ty
1

Tre
IR ¥)

Tre
LR R

1re
11l

ree
131

\AA¢
11

e
137

000
1

i

e
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229-03

2o1-n%
Le3=03

301-0%
909-03

301-09%
009-03

Q01-08
J09-0)

MRl ]
J09=312

371-03%
029~

01-0Y
309-0)

001-0%
009-03%

J01-03%
203=-01

901-09%
003-9}

001-03

0ol-09

QQi=08

001-0%

NTHILT

w1237
N7623T
NT$23T

nT6267
NT424T
NTs2eT

NTe2%7
NTh2T
NT#25T

N762067
NTe267T
NT626T

NI821T
NTe2TT
NTag?Y

wtezet
NT828T
NTe28Y

NTA29T
NT8297
NTe297

NT6307
NTe3QT
NT030T

NTeaLY
NTea3T
NleelT

LEL I
NTe62Y
NTeO2T

NTOMDT
NTAaDTY

nTesT
NToanT

NT4a8Y
NT6aST

NTaae?
LRAITY 24

NT6aTY

£LCY 24

ELET &
LCY E
£LCr €

[T

ELEC EQUIP AIR
ELLT EQuiP alR
ZLCT EQUIP ALR

ELEC EQUIP AIR
ELCY EQULP ALR
ELCT EQUIP AIR

ELEC EQUIP AIR
ELCT EQUIP AIR

ELCY EQUIP AlR

ELEC EQULIP AR
ELLY ELULP AR
ELCT taulp ALR

ELEC FGULP AIR
ELCT EQUI® AIR
ELCY EQUIP AR

ELEC EQUIP AlR
eLCY EQUIP AR

ELCT EQUIP AlR

ELEC EQUIP AlR
ELCT CQUiP AR
ELCY EQUIP AlLR

PQOD AlR
POD ALR
POD AR

POO AR
POO AlR
PQO AR

AEH0-~085)
UaP AIR IN #2 TEMP
UlP AIR 1IN #)
Y12 AIR IN 3 TEMP
UIP AIR IN #3 TEMP
IN 08
IN & TEMP
IN 88 TEMP
IN #3
IN § TEM®
IN 8% TEmP
ot #1
OUT 1 TEMe
UT 81 TEme
out #2
QUT 2 TEMP
WT 82 T
ouT #3
UT 3 TEME
oUT #) TEme
ot .
oUT & TEMP
T s6 TEMP
ourT %
CUT § TEMM
ot o3 TOw
COND W20 IN

CONQ M20 IN TEMP
COND M20 IN TEMP

COND 20 OUT
COND M20 OUT TEN®
COND ™20 OUT TLme

CC 10 COLO ®20 OuT
CO0L COIL 19 W10 Out TEMme

CC 40 COLD HI0 VT
COOL COIL 40 M20 OUT TN

CC &1 COLD W20 oUY
COOL COIL 4} N20 QUY T

HC 40 HOT n20 IN
HEAT COLL 40 W20 IN TENS

nC 4G HOY MH20 OUT

123 123436 1234 1234356 1 12348

T
1

T
1n

-

pPP
111

PP
113

»op
11

] ]
111

b d
111

poe
113

(444
i

lal

000
111

e
13 ¥

1ARS
1l

T

020
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oo0l-05

J6l=-05%

Col=2%

001-05

001-09%

001-¢5
009-03

036=C0O

006-01

00§=-01

210=0¢

007~08
0lo=vé
CRé-

006~-01

006~01

co1-07

001-07

001~06
003=-02

co1-04

NT647T

NT645T
N7649T

NT650T
NTe50T

NT651T
NTe51Y

NTTa6T
NTTabT

NTBOTT
N7807T
NTBOTT

N13T70V
N1870V

NT002X
NTOO2Y

N7003X
NT7003x

NT7026X
NT024X

NTOo28X
NTO28X
NT028X
NT028X

NTO30X
N7030X

NT042X
NT062X

NT04bX
NT086X

NTOMTX
NT06TX

NT500X
NT300X
NT500X

NT501X
NT301X

NT302x

REPORT NO. AE60-0653

SECTION 9
GENERAL DYNAMICE | ASTRONAUTICE
26 SEPTEMBER 1962
AE80-0653 123 123450 1234 1234656 1 12348 021
HEAT COIL 40 H20 OQUT TEMP 1 111
wCy 50 HM20 Qut T ITY
wll 50 K20 QUT TEMP 1 i1
wCU 50¢ 51 M20 IN 7 iasi
wCy 50051 M20 IN TEMP 1 111
LCC COLD MZD OouT
LCC COLD M2Q OUT TEMP
COOLING TOWR H20 OULT
COOLING TWR H20 OUT TEMP
L/C EQUIP AIR RETURN
L/C EQUIP AIR RETURN TEMP
L/C EQUIP AIR RETURN TEMP
TRL WIRE NOISE 1 F F
Twu NOISE 1 1 1
SELECT A BUTTON RRRRR RRR R RRR R RR
SELECT A BUTTON 11111 111 111 11
SELECT B BYTTON RRRRR RRR R RRR R RR
SELECT 3 BUTTON 11111 11 1 111 111
START BUTTON RRRRR RRR R RRR R RR
START C/0 BUTTON 11111 111 1 111 11
COMMIT STARY BUTTON RRRRRR RRR R RRR R RR
COMMIT START BUTTON 2 222 111 111 11l
COMMIT START BLTTON 11111 111 111 111
COMMIT START BLTTON 11 11
ALARM RESET SwiTCH RRRRR RRR R RRR R RR
ALARM RESET SWITCH 11111 111 1111 111
START ABORT SWITCH RRRRR RRR R RRR R RR
START ABORT SwITCH 11111 111 111 i1
DOORS OPEN RRR R RRR R RR
DOGRS OPEN 111 111 1111
poors CLOSED RRR R RRR R RR
O0ORS CLOSED 111 111 11
ZONE CHECX LS CLSD RRR R RRR R RR
ZONE CHECK LS CLSD 111 1 i1 11
IONE CHECK LS CLSD 111 111 11
1000 INe LS CLSD RRR R RRR R RR
1000 [Ne LS CLSD 111 1111 11
Hl SPEED DECELN Sw (LSO RRR R RRR R RR
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001-06 N7502X MI SPEED DECELN Sw CLSD

N7503x UPR OVERSPEED ZONE LS CLSD
201-06 N7503x UPR OVERSPEED ZONE Ls CLSD

N7304X OVERSPEED SENSOR ENERGIZED
001-06 N7504X OVERSPEED SENSOR ENERGIZED

N750%X B/0 VLV CLSD
003-02 N7505X B/Q VLV CLSD

N7306Xx DP NOT LOW
003-02 N7506X OP NOT LOW

NT7507X MSL LIFT COMMIT START
009-02 N7507X MSL LIFT COMMIT START

N7508X AUTOMATIC PRESSN
009-02 N75G8X AUTOMATIC PRESSN

N7509X READY FOR COMMIT
008-02 NT509X READY FOR COMMIT

A7510x PWR TO INTERNAL
007-03 N7510X PWR TO INTERNAL

N7511X PWR TO EXTERNAL
007-03 N7311X PWR TO EXTERNAL

N7512X COMMIT LOCKUP
009-02 N7512x COMMIT LOCKUP

N7513X MSL LIFT DOWN & LOCKED
001-06 N7513X MSL LIFT DOWN & LOCKED
006-04 N7513X MSL LIFT DOWN & LOCKED

M7514X AUTOPILOT ON AMBER
006-02 N7516X AUTOPILOT ON AMBER
Q07=02 N7514X AUTOPILOT ON AMBER

N7515X LWR FUEL TANK PRESS
003-02 N7515X LWR FUEL TANK PRESS

N73516X RAISE FUEL TK PRESS
003-02 NT7316X RAISE FUEL TK PRESS

N7517X CGUID FAIL MARGINAL
003-12 M7517X GUID PAIL MARGINAL

N7518X AUTOPILOT FAIL MARGINAL
00702 N7518X AUTOPILOT FAIL MARGINAL

N7519X FLT PROGRAMMER SAFE
007-02 N7319% FLT PROGRAMMER SAFE
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G03=-05%

007-02

003~03

007~-03

003-14

003-04

003-06

003~-12

Q0l=06
909-02

00302
306-02

003=02
008-02

003-02
003-03
00304
000-v2

007-02

004-02

003-\1

008-02
Qde=

NT520X
NT520X

N7521X%
NT521X

N7522X
NT522X

NT323X
N7323X

NT524X
N7524X

NT5258X%
NT525X

N73526X
N7526%

NT927X
NT527x

NTS28X
N7528X
NT5208%

NT829X
NT527%
NT929%

NT530X
N7530X
N7930X

NT9DIX
NTS3X
N7331X
NT931X
NTS3iX

NTSMIX
NT33x

NTS3IX
LRA 2L

7330
LRAFEL ]

NT9ISX
N1935X
NTSIOX

NTSIeX

GENERAL QYNAMICS

AE60-06%3

INSTR AIR BELCW 50
INSTR AIR BELCwW 50

AUTOPILOT FAIL
AUTOPILOT FAIL

HE VLV l4& OPEN
HME vLv 14 OPEN

DC AT MSL
OC AT st

R/V BAT TEMP
R/V 9AT TEMP

vERT HE BTL
YENT HE BTL

HYD PRESS
HYD PRESS

GUIDANCE FALL
GUIDANCE STANDBY

MsL LIPFT UP & LOCKED
M5L LIFT uP & LOCKED
MsL LIFT UP & LOCKED

PNEU IMTERWAL GREEN
PNEU [NTERNAL GREEM
PNEU INTERNAL GREEN

PMEY PH 2 AMBER
PNEY Pr 2 AMBER
UNLY PH 2 AMBER

L LOAD AMBER
He LOAD AMBIR
HE LUAD AMBER
ME LOAD AMBLR
HE LOAD AmuLRr

PROGRAMMER ARMED AMBER
PRUGRAMMER AMMLD AMBER

ENGINE START AMBER
ENGING BTART AMBEA

WUIDANCE COmMmIT
GUIVANCE CommiT

PuUR INTERHAL OREEH
Puk INTCHNAL ONILN
PUR [NTERNAL GRLLN

AVTOPILOT TEST AmBER

ASTRONAUTICSE
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RRR R RRR
111 1 in
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M1 1 in
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067-02

003-12

024~
034=00

034=00

010=10

01%=10

036-00
¢37-03
038~-08

034-00
037-03
038-08

034-00
03703

034200
037-03

038-00
037=03

007-06
074«

034=00
99703

034-00
037-0)

007-06
024~

03400
937-03
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N7336x

NT7337X
NT53TX

NT7984x
NT7984K
N798ax

NT7985X
NTP85X

P71378
P7i378

pT1388
?71388

P15290
P1%290
15290
P13290

P1830D
P18300
P18300
P1830D

12060
£12060
P12060

£12080
P12080
P12080

Pl120%0
12090
P120%0

p1o02p
ploo2P
Ploozr
P10029
Pl1o02P
P1Qo2P

P10
PLOOeP
P100ee
£100eP

p1030P
(432114
10189
P1OYSP
210180
210190

-
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AUTOPIL

GUID RE
GUID RE

MISSILE
MISSILE
MISSILE

MISSILE
MISSILE

81 Pume
81 pPumP

82 Pump
82 PuMP

SUS MAL
SUS MAL
$ MAIN
SUS MAL

SUsS FUE
sUs FUE
sUS FUE
sus FUE

SUS ENG
SUS ENMG
Sus (NG

81 ENG
81 Eno
Bl ENG

82 NG
82 ENG
82 END

8l rul.
81 rFutL
Bl PUEL
81 rutL
sl rutL
8 rutL

SUS THR
LU THR
Vs THR
sUs THR

82 PulL
82 PUEL
8 TULL
a2 FutL
82 rucy
82 FUtL

AES0-0653

OT TEST AMBER

ADY AMEER
ADY AM3ER

AWAY
AWAY
AWAY

ON STAND
ON STAND

SPEED LO
SPEED 1O

SPEED LO
SPEED LO

N LOX VLV POS
N LOX VLV POS
LOX VLV POS

N LOX ViV POS

L vLv P0S
L viv POS
L viv POS
L viLv PGS

LOX DOME
LOX DOME
LOX DOME

LOX DOME
LOX DOME
LOX DOME

LOX DOME
LOX DOME
LOX OOmE

pumMp INLET
puUMp [NLET
PuUMP [NLET PRESS
PUMP INLEY PRESS
PUMP [NLET PRESS
PuMP INLLT PRESS

CHAMAER PRCSS
CHANBER PRESS
CHAMBEIR PRESS
CMAMBER PRESS

PUMP OTSCH
pUME D]3CM
PUMB D1SCH PRFSY
PUME O[SCH PRESS
PUMP DISCH Fargs
PUMP OISCH PRESS

ASTRONAUTICS
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OSTF 2 REC ASSIGRMNT 26 SEP €2 AES0-0653 123 1234%6 1234 1236%6 1 12369 029

P10395P 81 FUEL PUMP DISCH FFF F FEP FF £
007-06 P1339P Bl FUEL PUMP DISCH PRESS 111 1 111
024~ P1039P S1 FUEL PUMP DISCH PRESS 11 11
034=00 P1039P 81 FUEL PUMP DI1SCh PRESS 1 1
037-03 P1039P B1 FUEL PUMP OISCH PRESS 1 1

P1056P SUS LOX PUMP INLET PRESS F FFF Fr €
026~ P10%S6P SUS LOX PUMP INLET PRESS 11 11
0636-00 P10S&6P SUS LOX PUMP INLET PRESS 1 1
037-03 Pl056P SUS LOX PUMP INLET PRESS 1 1

P1OSIP B2 THR CHAMBER PRESS 0 0

P10SOP B2 THR CHAMBER PRESS ’ s €
034-00 P1059° 82 THR CHAMBER PRESS 1 i
037-03 P1059P B2 THR CHAMBER PRESS 1 1

P1060P 81 THR CHAMBER PRESS ] 0

P1060P Bl THR CHAMBER PRESS . r €
034=-00 P1060P 81 THR CHAMBER PRESS 1 1
037-33 P1060P Bl THR CHAMBER PRESS 1 3

P1091P 81 LOX INJ MANIFOLD PRESS 1] r £
038=00 P1091P Bl LOX INJ MANIFOLD PRESS 1 1
037-03  P1091P Bl LOX INJ MANIFOLD PRESS 1 i

P1092P B2 LOX INJ MANIFOLD PRESS 4 . 3
034=00 P1092P B2 LOX INJ MANIFOLD PRESS 1 1
037-03 P1092P 82 LOX INJ MANIFOLD PRESS 1 1

PT105P TCU CTL MANIFOLD FEFFF t
010-03 PT10%P TCU CTL MANIFOLD PRESS 11111}
010-07 PT17SP  TCU CTL MANIFOLD PRESS 1

PT7106P TCU INLET LOX PRESS rerEr t
010~-03 PT7106P TCU LOX [N PRESS 11111
010-07 P7106P TCU LOX IN PRESS 11111

PT107P TCU LOX FILTER IN FFFFP 4
010~03 PT1077 TCU LOX FILTER [N P2ESS 11111
010=07 PT1077 TCU LOX FILTER |MN PRESS it

P7108P LOX L/P DiSC IN PRES prEer ovv 7 oPPY r ooy t
010-03 P7108P LOx L/P DISCON [N PRESS ISESU NN G F R B O 11
010-06 PT7108P LOX L/P DISCON IN PRESS 1
01007 P71087 LOX L/P DISCON [N PRESS [ETFRY
010-08 PT108P LOX L/P DISCON IN PRESS 1
: PT108P LOX L/P OISC IN PRESS 11 11

PT135P MAIN LOX LN ORAIN PR repre t

‘4 PTIISP  MAIN LOX LINC ORAIN PRESS 11118

PL133P Bl GAS GEN COMBUSTOR PRESS r ’ t
034-00 PL1SSP Bl GAS GEN COMBUSTCR PRESS 1 i
037-0) PL155F Bl GAS GEN COMBUSTOR PRLSS i i

PL184P B2 GAS OEN COMBUSTOR PRESS ’ ’ '
036400 PLl184P B2 GAS GEN COMBLISTOR PRESY 1 )

037-03 P1104P B2 OAS GEN COMBUSTQR PRL3S i i
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OSTF 2 REC ASSIGNMMT 26 S.P 62 AE$0-064%) 123 1234856 1236 1234%6 1 112349
P1200P ENG COMPT AMB PlESS 4
034=00 P1200P ENG CCMPT AMB PRESS 1
~)7=01 Pl200P ENG CCMPT AMB PRESS 1
P1337P SGG LOX INJ MANIFOLD PRESS r 14
034=00 P1337P SGG LOX INJ MANIFOLD SRESS 1 1
037-03  PL3I37P 5 GG LOX INJ MANIFOLD PRESS 1 1
8135.P SUS LUBE OlL MANIFOLD PRESS 4 r
034=00 P135%51P S LOX INJ MANIFOLD PRESS i 1
03703 Pl331P S LOX INJ MANIFOLD PRESS 1 1
P1463P 3 GG PUEL INJ MAN PRESS 4
034-00 Pla63IP S GG FUEL INJ MAN PRESS 1
037=03 PLlasdIP S GG FUEL INJ MAN PRESS 1
PT566P GN2 STORAGE TX OISCH ({4444
CALl=12 PT%6P GN2 STOR TR DISCH PRESS
.0=03  PT344P GN2 STOR TK DISCH PRESS 1111}
PT949P LOX STORAGE TANK ULL $ 33355 3538 § $S§ $ 38
001-03  P7549P LOX STOR TK ULLAGE PmEss 1
0CT=03% P7349P L0x STOR TX ULLAGE PRESS 111 111 1311 111
010=01 P7349PF LOX STOR TK ULLAGE PREss 11110 111 111 11
010-02 PT7349P LOX STOR TK ULLAGE PRESS 1111 113 10 11
010-03  PT7349P (OX STOR TK ULLAGE PRESS 1111 131 4 1l 11
Q10=-0s PT7349P LOX STOR TK ULLAGE PRESS 11143 113 1 11 111
010-06 PT7349F LOX STOR TK ULLAGE PRESS 11111 11 1 i1
01007  PTI49P LOX STOR TK ULLAGE PRESS 13t
024~ P7349P LOX STOR TK ULLAGE PRESS 11 11
099-00 P7349P LOX STOR TK ULLAGL PRESS 1111 1y 11
P1%44P LOX-ST TR TO ML OP 33458 838 § I E I 3 ]
007-03 PT7364P LOX STOR 1K TQO MSL OF 111 11y 111 11}

010-01 PT364P LOX STOR IK TQ M3L OP 11111

010=0) PT564P LOX STOR TK TO M3, OP 11110 11t 1 1l 1
010-04 PTI544P LOX STOR TK TU MyL 0P 11110 411 1 111
010-06 P73%44P LOX STOR X TU NS, 0P 1111l
01007  PT7344P LOX STOR TK TO MSL DP IRRER)
099=00 PT7364P LOK STOR KMy 0P 133 T O I R R 1) 11
P7S68P LOX XFER LINC 1O MyL ddddd
010=01 PT3430 LCX XFER LINCE 1O MSL PRESS 111
0iv=0) P7343P LOX XFER LINE 70 ML PAESS 1111}
010~-06 PTI36SP  LOX XPER LINL TO May PRESS 11
Q3i0=07 PT565P LOK XPER LINE 7O M3, PRESS 1l
PT367P FULL TANK ULLAGE PREES
01101  PT347P FULL LvL TANK ULLAGL PRESY
013=09  P7I67P FUEL Lvih TANK ULLAQE PATSS
PTIT4P  LOX (M TO KLEv OI8C reery  pop
010-01 PYSTEP  LOX 10 L/P OISCON IN ®REYY 11
010=03 PYISTAP LOX TQO L/P DISCON [N PRESY 1IN
210-06  PIITEP L0 TO L/P QISLON IN PRLSY IYRRY]
010=07  PTISTAP  LOX TO L/P DILCON M PRESY [ERPRY
0l0=00 PTSTEP  LOX TO L/P OISCON IN PRESS i
PI682P 0P ON LOX TANK 13331}
010-01 PT681P MEL LOA TANK DP 1)

. ¥ }
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010-G3
010-0%
010=06
010~07

011-04

011-04

0l1=01

011-01
0ll-0e
gi1-0%

011-01
0ll=0%
0li=09%

0ll=01
Qll=0e
o11-03%

010-01
010-3)
Qld-06
9lo-07

010-01
010+0)
010-0¢

Q10-91
010=9)
010-0¢

010-01
010-0)
013-08

910-01
0l10-03
010-04

0l10-019

P7682P
P7882pP
P7532P
P1682P

PT683P
P1688P

PIs89P
PTe85k

PT693P
PT690P

PT691P
Pl691P
PT691P
PTe91P

P1632p
LRI PL]
Plever
Ple9sP

P1693P
P1693P
P1693P
p78930

PT694P
Plever
Ple56P
PTeieP
PTe9eP

PleyrIP
PTe97P
P890
Pley 1P

Ple99P
LR AL
P4999
rlavep

p1100P
PT700P
pT700P
P1700P

pr70\P
p11010
LEAL Y
prI01LP

[ AAPI 1]
PIT04P

P10

MSL
MsL
sk
MsSL

GNO
GNO

GNOD
GHO

GNO
GNO

FUEL
FUEL
FUEL
FUEL

FUEL
FILL
Fliy
Fiee

FUEL
FlLL
FluL
FlLL

LOox
Lox
LOox
LOX
LOxX

AN
MA [N
MAIN
MA (M

AN
MA LN
MATN
LYY ]

LOx
Lox
LOx
LOX

Lox
LOox
LOx
Lox

LOx
Lox

Lox

LOX
Lox
LOX
LOX

FUEL
FUEL

FUEL
FUEL

FUEL
FUEL

Fiy
FiL
FiL
FiL

Iy
(S 1]
Lin
LiN

FiL
LIN
LiN
(W]

fol J
Top
TOoP
rge
QP

Lox

AES0~065)

TANK OP
TANK DP
TR DP

TANK OP

PuUMP OUT PRESS
PUMP CUT PRESS

PumMp [N PRESS
PUMP [N PRESS

FILTER OP
FILTER OP

L LINE IN PRESS
L LINE IMN PRESS
L LINE IN PRESS
L LINE IN PRESS

L LINE PRESS @ (/P
£ PRESS-L/P DISLON
£ PRE33I~L/P D15(CN
E PAE;3-L/P DISCOMN

L LINZ PRESS 9 ROD
£ PRESY @ R-0-0
£ PRELS @ R«0-0
€ PRLLS @ R=Q-V

LiNE ROD

CINE PRESS @ R-0-0
LING PRESS @ 2-0-0
LINE PHESY @ R-Q-0Q
LINCG PRLIS @ K=0=D

LINE @ ROD

LINE PRESY @ R=0-D
LINE PRE4Y @ R«Q-0
LiINE PR{3Y @ 2-+0-D

LOX Pl TER OO

Lox FiLTLR O
LOX FILTEZR OP
LOK FiLTAR OPF

RAPIO LD ViV OF
RAPID LD ViV UP
RAPIO LD ViV P
RAP|D LOAD viv 0P

PINC LO VLV OP
PINE LD VLV O#
FINTG LQ ViV 0P
FINE LOAD VLV 0P

DRAIN VLV DP
URAIN ViV OP

FILL PILTcR OF
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OSTF 2 REC ASSIGNMNT 26 SEP 62 AE60-0685)

010=03 PT707P LOX FILL FILTER OP

PT709P LOX TOP TK ULLAGE

P1709P (LOX TOP TK ULLAGE
0Q7-09% PTI09P LOX TGP TK ULLAGE PRESS
¢l0=-02 PTI709P LOX TCP TX ULLAGKR PRESS
030-03 PTT09P LOX TOP TK ULLAGE PRESS
010=04 PTTIC9P LOX TCP TX ULLAGE PRESS
010-06¢ PTTI9P (L OX TOP TK ULLAGE PRESS
010-07 PT1729# (LOX TOP TK ULLAGE PRESS
026= PT709P LOX TOP TK ULLAGE PRESS
099-10 PT709# LOX TOP TX ULLAGE PRESS

PTT710P GND LOX 7K PRESY LN
010-03 PTTI10P LOX STOR TK PRESN LINE

PTT11P LOX TOP TXK PRESS LN
010~03 P1711P LOX TOP TK PRESM LINE

PT907P  B1 LOX PumMP INLET
010-03 PTI90TP 81 LOX PUMP [N PRESS
010-04 PT93TP  BLl LOX PUMP N PRESS

PT909P FUEL VLV Fl IN PRESS
o11-01} B7909P FUEL VvLv f] IN PRESS
011-04 PT7709P FUEL VLV Fl INLET pR7SY
0l1-v9 PT909P FUEL vLV F1 INLET PRESS

PTR1LP  FUEL PRESN TK DISCH PRESS
031-09 PT9LIP  PFUEL PRESN TK DISCH PRESS

P79)3P LOx FINC LV LI IN

PI91IP LOX FINE Lv L1 [N
Ql0-01 PIVLIP  LOX PINEZ LD IN PRESY
010-03 PTI913P  FINE LD viv L1 IN PRECS
010-06 PT913P  LOXK FINE LD ViV L-] (N

PT914P LOX RAPID (V L2 IN
010-0) PTI914P RAPID LD VLV L2 IN Pafsy
010-0¢ PTI16P LOX RAPIO LD VLV L-2 IN
010-07 PI91AP  RAPID LD VLV L=2 N PRESS

PTIISP  LOX ORAINM VLY LI IN
010-0) PILSP  LOX ORAIN VYLV LIS [N PrESS

PT916P LOX ORAIN YLV L=~16 JuY PRLS
010-0} PTIPLIeP LOX DRAIN VLV L=16 OUY Pu(s

PTILTP  LOX STOR YK PV LT IN
01093 PT7917P LOX STOR TR FILL VLY LT IN

PTOTIP  LOX TR PRESS VLV I
01003 PTISTIP  STOR TK PREIN VLV 1N PRESS

PTICeR LOX TOP FL/RT vyNTUR]
PTIOGR  LOX TOP FL/RT YNTUR]
010~-0} PTioet LOX TOP FL/ART VENTUR]

- . -~
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010~03
010~04
010-06
010~07

010-01
010~93
010=04
010=06
010-07

0ll-01
011-0¢

0'0=-93
010-06
010~07

010-01
01C~-03
010-06
Gl10-07
010-08

010-~01
010-03
010=06
910-07

010-01
010-03
010=0¢
010=-07

010=01
010-03
010-06
0in-07

026~
034=00
037-01

00Ve=08
Qle-

0Ie~00
031-03

PT104R
PT104R
P7104R
P71n4R

PT10%R
PT109a
P7109R
P7109R
PT7109R
PY109R
PTIO9R

PT%69R
PTS69R
PT349R

PT113Y
pT113T
pr1137
PTL13T

PT114T
PT1let
PT1i1ar
PTil4AY
PI11eT
PT1ier

P1134T
PT13aT
PT13aY
PT13a7
PT1liar

PT3CaTY
PT3CaY
P130sr
P730sT
P730ar

P1308°
PT30ST
P130%Y
PT30STY
PT30ST

1329y
(232324
Pliase
P13257Y
P1325T

(432104
Pi1si07
P1330Y
pisior
Plisot
L ES R1R4

2L LRAS

LOxX
LOx
Lox
Lox

Lox
LOX
LOx
LOx
LOX
LOX
Lox

(], [+)
GNO
GNO

T
TCy
Ty
TCu

LOx
Lox
Lox
LOX
LOx
Lox

L 172 }
SUs
sUs
Lus
sUs

82
[ 2§
82
82
[}

NGO
ENG
(4. 1]
[4,14]
(4.1

| Y
s L
L
Vs
11°1 )
U

omM2

GENEBRAL DYNAMICS

AL6O~063)

TOP FL/RY VENTURI

TOPPING FL/RT VENTLRI
TCPPING FL/RT VENTURIL
TOPPING FL/RT VENTUR]

TOP BLEED FL/RY
TCP BLEED FL/RT
T0P BLEED FL/RY
T0P BLEED FL/RY
TOPPING BLEED FL/RT
TOPPING BLEED FL/RT
TOPPING BLCED FL/RY

FUEL SJPPLY FL/RT
FUEL SUPPLY FL/ARTY
FUEL SUPPLY FL/RTY

LOX IN TEMe
LOX INLET TEMS
WOX N TEMP
LOX INLET TEMP

TOP L/P OISC IN

TOP (/P OISCON I[N TEWS
TOP L/P DISCON [N TEMP

TOP TEMP @ L/P DISCON

TOP L/P DIHCOM IN TERS
TOP L/P DI5CON iN TEw

LOX PYmP [NLET

LOX PUHP IN TEMP
LOX PUNP [N TEMP
LOK PUMP N TEwP
LOX PyMP [N TEMP

LOX PuMp INLCTY
LOX Fume [N TEMP
0K PuUMP IN TEMP
LOX PUMP IN TEMP
LOK PUMP N PRESS

LOX PUMP INLET

LOX PUMP INM TEMP
LOX PUMP [N TEMP
LOX PUMP [N TEMS
LOX PUNME (N PRISS

COMPT AMB TEMP
COMPT AMB TEMP
COMPT AMP TIMP
COMPT AmB TEMP
COMPT AMB TEMP

OxX Pyme [NLET

OX PUMP INLET TIMP
QX PUMP INLET T[NP
LOX PUMP INLET TEMP
LOXK PUMP INLET TIMP
LOX PUMP INLLT TEmP

$TORAGE TK OIsCH

123 123496 1236 123456 1 12348

il111
11111
111
11111

CELLY
rrEES
1
11111
1111
11111
11111

$533S
11
11111
11111

$3838
1111
1111
111
11l
amml

83833
11111
1111
1118
il

38948
i1
111
11311
[ZERE)

$5348
il
1l
[383%)
N

rerre

111
111

ass
Frr

——
e
Oy

AT 3

- am

(1]1]
121
(B}
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AEMERAL DYNAMICS | ARTRONAUTICS
26 SEPTEMBER 1962

OSTF 2 REC ASSIGNMNY 26 SEP 62 AE6Q-08653 123 123436 1238 133438 1 12348

001=~12 PI38TT  GN2 STOR TK DISCM TEM®
010-03 PT547T GN2Z STOR Tk DISCH TEMP 1111

P7%66T FUEL LINE TQ MSL TEMS
0l1-01 PT7366T FUEL LINE TO MSL TEMP
011-02 PT366T FUEL LINE 7O MSL TEMP
011-08 P7566T FUEL LIME TO MSL TEMP

PTSTIT MAIN LOX IN @ OISC $3555 353
010-01 PTISTIT MAIN LINE TEMM=(/P D]SCONM 11111 11
010~-03  PTSTIT MAIN LINE TEMP={/P O15CON 11
010=07 PTISTIT MAIN LINE TEMP=L/P DISCON 11111
010-08  PTI7)IT MALIN LINE TEMP=L/P C{SCON 1

PTI3T2T MSL TAMK PUTL TEME
031=01  PTIT2T MSL TANK PUEL TEMP
011-02  PIST2T  MSL TANK FUEL TEMP
011-0%  PI372T mSL TANK FUEL PRESS
011-08 PTIITIT MISSILE TANK FPUEL TEWP

PT6S8T MAIN LOX LINE @ RJD $53¢S
010-01  PT698T MAIN LOK LINE TEMP @ R=0=0 il
01003  PT694T MAIN LOX LINL TEMP @ R-0=D IR RV
010-06  P7498T MAIN LOX LINE TEMP @ R=0=0 unil
Q10-07  PTe%8T MAIN LOX LINE TLMP @ R=0-0 ISP RY)
77027 LOX YOP LINE ROD 33338
01P=01  PTTO2T LOX TOP LINE 1EMP @ R-0=D 1t
030-03 PI702T LOX TOP LINE TEMP @ R-0-D il
010-06  PT7702T LOX YOP LINE TEMP @ R-0-0 IRYRY)
010-07 PTT02T LOX TOP LINE TLMP @ A=9=0 13338}
PLITILT 81 NACELLE AMS TEine 0 000
PLTILIT 81 NMACELLE AMg TCwe rrrYr
LR LR PLTLIT Bl NACELALL AMp TEms 11
038-00  PLITLILY Bl NALELLE AMB TEMD 1 1
0371-01 PLTLIIT 81 NACKLLE AMG TEwp 1 Y
PLITIIT B2 NACKLLE AmE TIwe o 200
PLT12T 81 MACELLL AMG TEmp P rey
026e PLT12T 82 NACEZLLE AmMG 1EmMp 13
03¢=00  PLT127 82 NACLLLE AmS Tike A A
93701 P1T712Y 82 NACILLE Ane TIwe 3 1
P78027 SKIM B} HMYPRQOL CTY ’
Q01-02 PTEOIT S5 IN 81 HYPLROOL (L H
P7803T  SRIN 82 WYPRGOL (T 4
WQ1-02 PTOOIT  BRIN 82 MYPRRAOL (b 2
PT806T SKIN 8§ WMYPROOL (T4 ’
001-02 PTRUGT SKIN SUS MYPLRQOL CTL :
PTIRL2Y ANMD 3 NYD CTL MAN ]
cel-02 PI812T  AME SUS NYD CTL MaAN F]
PTGLIT  AMG QUAD & STA 1204 °
001-02 PTALIIT  AmG QUAD o §TA 1208 Iy

- w0
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35TF I REC ASSIGNMNMT 26 SEP 62 AESO~C65) 123 123436 1236 123438 1 12343 031
PIBI4T AMB QUAD 3 sTA 1178 0 £

CL1=02 PI81LAT AM3 QuUAD 3 sTA 1179 1
P781%7T AMB GUAC 2 STA 1249 o} 4

23Q1=-02 PT81ST AMB 3JUAD 2 STA 1249 1
P78167T AMS QUAD 1 STA 1263 o £

591-02 P7816T AMB JUAD 1 STA 1248 1
PT617T AMB 81 NAC 5TA 128Y ) t

301-02 P1811T AMB Bl WAC 5TA 1243 1
PTOIST ANMS BY NAC STA 1248 ) €

301-02 PTSIET AMB 82 NAC STA 12s3 1

PTELIT AMB QUAD 2 STA 1236 b} €
aui-02 PT81IT  AMB QUAD 2 STA 1Z3e

-

$178207 AMB A2 NAC STA 11%6 [} £

001=02 PT820T AMB 32 NAC STA 1136 !

PTEIIT  AMR A1 NAC STA 11%6 s [ 3
201-02 AT821T AmMS B1 NAC 3TA 1136 1

p18221 AmA Wl FUL CTL /LY s t
001-62 PTE2IT  AM3 ul FUEL CTL VLV 1

P1823T  AMA 82 FUL TTL VLV S t
001-02  PTE23IT  AM} 82 FURL CTL VLY ‘

PTOZaT  AMS JUAD & STA 17s0 s €
00102 PI82eT AMB QUAD & 3TA 1240 1

pr82%r SKIN 21 NAC $TA 1220 s t
001-02 PTIST KIN B NAC 3TA 1220 1}

PTeZeT SKIN B2 MaC STA 1220 ) t
Qol1-012 PI826T SKIN BZ NAC 3TA 122¢C 1

PT827T SKIN X AXLS #TA 1200 ) t
wol~01 PT8271 IKiN K AKIS 3TA 1230 1}

PIY0ST PUEL PREAN TR DIYCW TEMP t
911-02  PATROET BUEL PRIIN TR D3 13414

PTLzeV 8 1GN 3STAGE CTL voLf ror t
007-06 P26V & luM 3TAGL CTL vout (3%}

PILISX MAPLD 10P viv OFEIN ARARA KRR @ AeR [ 1]
007-09 PTLISK RARY) 1M yLv OPFN 12X [ R R Y L1
C10-01 PT119Xx RAP[O TOP vLv CFLN IS S U A S X [ B}
510-02 PTL1%x RAPID TOP yiy orem IR L [ IR ¥
910=08  FTL19X  MARID TOR WiV aPtN I IR IR AR R R (SRS

_ Q1u=0? PTL1% RAPID 1OP viy OPEN 1L

Q24- BTLI9K RAALD 10P viv urin {3 1)
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OSTF 2 REC ASSIGNMNT 26 SEP 62 AES0~065)3 123 123656 1234 123456 1 12348 032
PT116X RAPID TOP wvLv CLSD RRRRR R R RR RRR R RR
067-0% PT116X RAPID TOP VLV CLSO 111 111 1111 111
010-01 PYI118X RAPID TOP vLV CL5D 11111 111 1 11l 111
J10-02 PT118X RAPID TOP vLv CLSD 11111 111 1 111 11
010-04 PT118X RAPID TOP vLv CLSD 11111 111 111 111
010-07 PY116X RAPID TOP vLv CLSD 1111
Gle- PT116X RAPID TOP viv (LSO 11 11
PTILLITX  TOPPING viv OPEN RRRRR R R RR RRR R RR
007-05 PTI17X TOPPING VLY OPEN 111 111 1 1l 11
010=01 PTI17X TOPPING vLv OPEM 11111 111 1 11l in
010-02 PT117X TOPPING VLV OPEM 1111 113 1111 11
Q10=04 PTLLTX  TOPPING VLY QOPENM 11111 111 111 111
010=07 PT117X TOPPING VLV OPEN 11111
024~ PTLLIX  TOPPING VLY OPEN 11 11
P7118X TOPPING viv CLSO RRRRR R A RR RRA R RR
Q07=0% PT116X TOPPING viLv CLSD 111 111 1 111 11
010-01 PY118X TOPPING VLV CLSD 11113 111 L1l 111
010=02 P7118X TOPPING viLv CLSD 11111 111 1 1M 11
010-04  PT110X  TOPPING ViV CLSD d1111 111 111 11
010=07 PTLII8X  TOPPING VLY C.S5D 11111
026~ PT118X TOPPING VLV CL3D 11 11
PT129% VEMT VLV 4=8Q CPEN RRARR ARR R RARR R AR
010=91  PT129x VENT VL. N8O OPEN 11111 111 1 11l 111
310-02 PTI29X VENT “LV NEO OPEN 11111 111 111 111
PT130X VENT VLY N=60 CLSO RRRRR ARRR R RRR R RR
010-01 P7130X VENY VLV N8O CLSD 11111 111 11 11
010-02 PT130K  VENT viv MBQ CLSO 111313 113 1.1 11
PTLIIN LN ORN PRES NGO OPEN ARARR RAR R RRR R PR
910-0% PT131X LOX ORAIN VLV %60 OPER 1111 11 11l 111
010-02 T131K LOR DRAIN viy N8O OPEN 11133 131 118 111
PI1IZX LN ORN PRES MO CLSD RRRAR ARAR R RRA R RR
010=01  PTI32x LOX ORAIM VYLV N80 CLSO 1111 111 i 11
010=02 P7132X LOX DRAIN VLV MO CL$O 11111 111 11 11
PTIIIX LOX TOPG TK vv OFEN RRARR  RRA R ARA R AR
010-01} »TI93X LOK TOP & VENT VLV OPEN 11111 113 1 1l 10
010=-02 PT193X  LOX TOP TK VENT VLV OPEN 11111 a1l 11
010-03 PTINIK LOX TOP TK VENT VLY OPEN 1 1 111
0lu=07 PT19IX LOX TOP TR vENT VIV OPEN 11111
[ FLL PTL93X  LOX TOP TR vNT YLV OPEN 11 11
PTI%ex LOx TOPQ TK vv CLSD RRARR RAR R ARR R AR
010°01 P719ax LOx 10® YK VEWNT VLV CLSD 1111 1 1 11
03002 PTi%ax LOK TOP TK VENT VLV (LSO 12 S P A § 3 ) 11
019-03 PT1%ax LOX TOP TK VENT VLV CL3D ISR TSR S B 111
01u=07 PTI94X LOX TOP TX VENT VLY CL3O 1111
036- PT19AX LOX TOP TR VEINT VLV CL3D 1! 11

PT199x FulL YLY P& OPEN
0ll=0s PILISX  PULL VLY P& OPEN
011=03  PTIONR  FUEL VLYV Fé OFIN

PIIIOR  PULL ViV Fe (LSO
0li~0e PTi9ex FULL viv P& CL3D
031=08 PTLPOR  PFULL YLV Fe (LSO

R T, - B
. .
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OSTF 2 REC ASSIGNMNT 26 SEP 62 AE60=-0653 123 123456 1236 123456 1 12248

P7223Xx LOX STOR TK vv CLSD RRRRR RRR R RRR R RR
010-01 P7223X LOX STOR TK VENT vLv CLSD 11111 111 1 111 111
010-02 P7223X LOX STOR TK VENT VLV CLSD 11111 111 1111 111
010-03  P7T223X LOX STOR TK VENT vLV CLSD 11111 111 1111 11
010-07 P7223X LOX STOR TK VENT viv CLSD 11111

PT225x LOX RAPID Lv OPEN RRRRR RRR R RRR R RR
007-05% PT225X LOX RAPID LD VLV OPEN 111 11 111 11
013-01 P7225X LOXx RAPID LD VLV OPEN 11111 111 1 111 11
010-02 P7225X LOX RAPID LD VLV OPEN 11113 111 1 112 111
010-06 P7225X LOX RAPID LD VLV OPEN 11111 111 1 111 111
010=06 P7225X LOX RAPID LD VLV OPEN 111 1111 11
010-07 P7225X LOX RAPID LU VLV OPEN 11111
024~ P7225X LOX RAPID LD VLV OPEN 11 11

PT226X LOX FINE LV OPEN RRRRR RRR R RRR R RR
0071-0% PT226X LOX FINE LD VLV OPEN 111 111 1 111 11
01001 PT226X LOX FINE LD viLv OPEN 11111 111 1 111 111
010-02 P7226X LOX FINE LD vLV OPEN 11111 111 1 111 11
019-04 PT226X LOX FINE LD VLV OPEN 11111 111 1 111 111
010-06 P7226X LOX FINE LD VLV OPEN 111 1111 111
010-07 P7226X LOX FINE LD VLV OPEN 11111
024~ PT7226X LCX FINE LD vlLv OPEN 11 11

PT227X LOX RAPID Lv CLSD RRRRR RRR R RRR R RR
007-0% P7227X LOX RAPID LD VLV CLSD 111 111 1 111 11
010-01 P7227X LOX RAPID LD viv CLSD 11111 111 1 111 11
010-02 P7227X LOX RAPID LD VLV CLSD 11111 111 1 1311 111
010-04 P7227X LOX RAPID LD vLv CL$SD 11111 111 1 111 111
010-06 PT227X LOX RAPID LD VLV CLSD 11 111 111
010-07 P7227X LOX RAPID LD VLV CLSD 11111
024~ P7227X LOX RAPID LD VLV CLSD 11 11

PT7228X LOX FINE LV CLSD RRRRR RRR R RRR R RR
007-0% P7228X LOX FINE LD VLV CLSD 111 111 1311 11
010-01 P7228X LOX FINE LD VLV CLSD 11111 111 1111 111
010-02 P7228x LOX FINE LD vLV CL5D 11111 111 1 111 111
010-06 P7228X LOX FINE LD viv CLSD 11111 111 1 11} 111
010~-07 P7228x LCX FINE LD vLv CLSD 11
028~ P7228X LOX FINE LD VLV CLSD 11 11

PT1236X LOX STOR TK vV OPEN RRRRR RRR R RAR R AR
010-01 P7°36X LOX STOR TK VENT VLV OPEN 11111 111 1 111 111
010-02 P7236X LOS STOR TK VENT viLv OPEM 11111 111 1 111 111
210-03 P7226X LOX STOR TK VENT ViV OPEN 11111 111 1 111 111
010-07 P7236X LOX STOR TK VENT vLv OPEN 11

PT238X LOX DRAIN VALVE OPkid RRRRR RRR R RRR R RR
010-02 P7238X LOX DRAIN VLV OPEN 11111 111 111 111
Q26- P7238X LOX DRAIN VLV OPEN 11 11

PT2640X LOX DRAIN VALVE CLSD RRRRR RRR R RRR R AR
010-02 PT240X LOX ORAIN VLV CLSD 11131 111 1 11
o026~ P7240X LOX DRAIN VLV CLSD 11 11

PT241X LOX CHILLDWN VLV N=1 CLSD RRR R RRR R RR
01001 PT241X LOX CHILLOWN VLV Nel CLSD 111 111 111

PT251X LOX CHILLOWN VLV N-2 CLSD RR
010-01 PT231X LOX CHLDN VLV N2 CLSD 111
010-02 PT291X LOX CHLOM VLV N2 CLSD 111

$7252X LOX CHILLDWN VLV N=3 CLSO RRR

SRR
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ARENERAL DYNAMICE | ASTRONAUTICS

OSTF 2 REC ASSIGNMNT 26 SEP 62

013-01
01¢-02

010-01
010-02

011-01
011=-02
01104
011-05

011~01
011~02
011~04
011-0%

011~01
011~-02
011=04
011+05

011-01
0131~-02
011-04
011~05%

011-01
011-02
0ll=0&
011-05

J11-01
011-02
011-04
011=05

oll-01l
011-02
011=-04
0ll-0%

011-01
011-02
011=04
011-03

01i-01
011-02
011-04
011-05

27252
PT252x

P7283x
PT253x
PT293x

P7922x
p1922x
pPT922x
P7922x
P7922x

P7923x
P7923x
P7922x
P7923x
PT7923x

PT924X
P1924X
P1924x
P1924x
P71924x

P7925x
PI925x
PT925x
P1925x
PT925x

PT926X
PT926X
PTI926X
P7926X
PT920x

PT927X
P7927X
PT927X
P7927x
PT927x

P7928X
P7928X
p1928X
PT928X
PT928X

PT929X
PT929X%
P7929x%
P7929X
P 929X

P7930xX
P7930X
P7930X
P7930X
P7930X

PT931x

LOX CHLDN vLv N3 CLSD
LOx CHLDN VLV N3 (LSO

LOX
LOX
LOX

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL

CHILLOWN VLV N50 CLSD
CHLON VLV NS0 CLSD
CHLON VLV NR50 (LSO

vLY
vLv
vLv
vLvV
vLv

VLV
vLv

Fl
Fl
Fl
Fl
Fl

Fl
Fl

AE60-L633

OPEN
OPEN
OPEN
OPIN
UPEN

CLsSD
CLSD

FUEL VLV Fl CLSD
FUEL viLv F1 CLSD
FUEL VLV F1 CLSD

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL
FUEL
FUEL
FUEL
FuzL

FUEL
FUEL
FUEL
FUEL
FUEL

FUEL

yLv
viv
viv
VLY
VLY

vLv
VLV
vLvV
VLV
VLV

vLv
VLV
viv
viv
viv

vLvY
VLV
viLv
VLY
vLv

viv
vkyv
vilv
vLv
viv

viv
viv
vLv
viLv
vuv

vLv
VLV
vLv
vLv
vLv

vLv

r2
F2
F2
F2
F2

NF

QPEN
OPEN
OPEN
OPEN
OPEN

CLSD
CLSD
CLSD
CLSO
CLsSD

OPEN
OPEN
OPEN
OPEN
OPEN

CLSD
CLso
CLSD
CLso
£LS0

& OPEN

NFa& OPEN
NF& QOPEN
NF& OPEN
NF& OPEN

NF& CLSD
NF4 CLSD
NFé& CLSD
NF& CLSO
NF4 CLSD

NF
NF
NF
NE
NF

NF

1 OPEN
1 OPEN
1 OPEN
1 QPEN
1 OPEN

1 CLsD

123 123456 1238 123436 1 12343

111
111

RRR
111
111

034

e

e sy —
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0STF 2 REC ASSIGNMNT 26 SEP 62 AEL0-0653 123 123656 1236 123456 1 12343 03
311-01 P7931X FUEL VLV NF1 CL3D
011-02 PT931x FUEL vLV NFl CLSO
0ll=c4  PT231% FUEL VLV NF1 CLSD
011-0% ©7931x FUEL viv KF1 CL3D
P7932% FUEL VLV NF2 OPEN
011-01 P7932x FUEL VLV NF2 OPEN
011-G2 P7932Xx FUEL VLV NF2 COPEN
Gll=-04 P7932x FUEL VLV [F2 OPEN
011-03% P7932X FUEL VLV NF2 CPEN
P7933X FUEL VLV NF2 CLSD
011-01 P7933X FUEL VLV NF2 CLSD
011-02 P7933x FUEL VLV NF2 CLSD
011~-04 P7933X FUEL VLV NF2 CL3D
011-05 PT933X FUEIL VLY NF2 CLSD
P7934x FUEL A/8 F&D VLV OPEN
011-01 PT934x FUEL A/B F&D VLV OPEA
€11-92 P7938X FUEL A/B F6D VLV OPEN
0l1l-04 P7934xX FUEL A/B FED VLY OPEN
011-085  PT7934x FUEL A/B PFGD vLV OPEN
PT935X FUEL A/B FGD vLv CLS RR RRR R RRR R RR
007-06 PT7935x FUEL A/8 F&D VLV CLSD 11 111 1 111 11
011=-01 PT935X FUEL A/B F&D VLV CLSD
011-92 P7935Xx FUEL A/8 F6D vLV CLSD
011-04 PT7935X FUEL A/B FeD VLV CLSD
011-05 P7934X FUEL A/B FS5D vLY CLSD
P7936X FUEL LYL TK F1l PUMP OPEN
011-01 P7938X FUEL LVL TK F1l1 PUMP OPEN
PT7937% FUEL SENSOR LS-10
011-01 P7937x FUEL SENSOR L5-10
011-05 P7937X FUEL SENSOR LS-10
P7938x FUEL LVL TK FULL
011-03 P7938X FUEL LVL TK FULL
011-02 P7938x FUEL LVL TK FULL
011-0% P79338X FUEL LVL TK FULL
PT7929X FUEL LVL TX HALF FULL
011=01 P7939X% FUEL LVL TK HALF FULL
i 011-0% P7939%x FUEL LVL TK HALF FULL
P7947X LOX STORE TK PULL RRRRR RRR R RRR R RR
010-03 PT947X LOX STOR TK PULL 11111 111 111l i1
PT95TX LOX VLV L7 OPEN RRRRR
010=02 P7957X LOX VLV L7 QOPEN 11111
P7988x LOX VLV L7 CLOSED RRRRR
010-02 P7958X LOX VLV L7 CLSD 11112
P7989X LOX VLV Lé& OPEN RRRRR
; 010=-02 P79%9X LOX VLY L% OPEN 11111}
P7960X LOX VLV L6 CLOSED RRRRR

e o st e im 4 s e Amas e im o T R R i R VoY )
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JENEBRAL DYNAMICS

3STF 2 REC ASSIGNMNT 26 SEP 62 MELO=0653
010-02 PT360X LOX viv Lé CLSD
P7963X LOX A/B F&D vLV OPEN
010-02 P7963x LOX A/8 F&D VLV OPEN
PT964X LOX A/8 F60 vLV CLSD
007-06 P7964X LOX A/8 F&D vLV CLSO
c19-02 P7964x LOX A/B F&D vLV CL3D
P10S1Y ENG COMPT ACQUSTIC
034=03 P10S1Y ENG COMPT ACOUSLTIC
037-01 P1351Y ENG COMPT ACOUSTIC
UTO19N L/P LOX DISC CAMERA
010-08 UTOL9N L/P LOX DISCON CAMERA
UTO020N HOT=COLD D1SC CAMERA
J15-08  UT020N HOT=COLD DISCON CAMERA
UTO80P LOX TANK HEAD
010~03 UTOB0GP LOX TANK HEAD PRESS
013-04 UTO80P LOX TANK HEAD PRESS
010=06 JT080P LOX TANK HEAD PRESS
UT081P FUEL TANK HEAD PRESS
011-01 UTC31P FUEL TANK HEAD PRESS
0131-9% UT081P FUEL TANK HEAD PRESS
UT126V  AA COMP 28 vOC INPUT
307-08 UT126V  AA COMP 28 vDC INPUT
026~ U126V AA COMP 28 vODC INPUT
UT134¥  AA TIME SHARED 0SC QUTPUT
G07-08 UT13avV  AA TIME SHARED 0SC QUTPUT
026~ UT12eV  AA TIME SHARED 0SC QUTPUT
U7011X APID FILL LFX CTL=]
007=05% UT011X RAPID FILL oOX CTL~1
010-=02 UTOl1lX RAPID FILL LOX CTL=1
010=03 UTOllX RAPID FILL LCX CTL-1
01C~=04 U7011X RAPID FILL LOX CTL=1
010=06 UT0L1X RAPID FILL LOX CTL=l
01007 UT7011X RAPID FILL LOX CTL=1
024~ U7011X RAPID FILL LOX CTL~]
U7012X TOPPING LOW CTL=-1
007-0% UT012X TOPPING LOW CTL=-1
010-02 UT012X TOPPING LOW CTL-1
010-03 U7T012X TOPPING LOW CTL~1
010-04 UT012X TOPPING LOW CTL-}
010-086 UTJ12X TOPPING LOW CTL-1
010-07 UT012X TOPPING LOW CTL=-1
024~ U7012X TOPPING LOW CTL-1
U7013X TOPPING HIGH CTL~-1
207=0% UTQ13X TOPPING HIGH CTL=-)
010=02 U?7013X TOPPING HIGH CTL=1
0lu=03 UT013X TOPPING HIGH CTL~-1
010-04 U7013X TOPPING HIGH CTL=-]

ASTRONAUTICS

123 123456 1236 123456 1 12343

11111
RRRRR RRR R RRR R AR
111311 111 3 11
RRRRR RRR R RRR R 2R
11 111 111 PN YY
11111 111 1 11 1 1
N N
1 i
1
LLLllL LLL
11311 112
LLLiL
11111
FerES
11111
11111
11111
L
11
11
rrr
11
11
RRRRR RRR R RRR R RR
11 111 111 11
11111 111 1 11 11
11310 111 111 11
11113 111 111 1u
11111 11 11 11
11111
11 11
RRRRR RRR R RRR R AR
111 111 1 111 11
11111 113 1 11
11112 111 111 11
11311 111 1 1l 11
11111 11 1111 11
11111
11 11
RRRRR RRR R RRR R RR
11 111 11 111
11111 111 1111 11
1 11 11
11111 311 111 11

036
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123 1234%6 1234 123456
TARGET A SET RRR RRR R RRR
TARGET A SET 111 111 111
TARGET A SET 111 111 1111
TARGET B 3ET RRR RRR® R RRR
TARGEY B SET 111 111 111
TARGET B 5ET 111 113 1 111
MARK 3 R/Y RRRRHX RRR R RRR
MARX 3 R/V 11l 111 1 111
MARK 3 R/V 11111 113 111l
TARGET A SELECT RRRRRR RRRR R RRRR
TARGET A SELECT 1 1 1
TARGET A SELECT 1 1 1
TARGET A SELECT 111 111 111
TARGET A SELECT 11311 1313 111
TARGET B SELECT RRRRRR RRRR R RRRR
TARGET B SELECT 1 1 1
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TARGET B SELZCT 111 113 1111
TARGET 8 SELECT 11113 113 1 1l
START COUNTDOWN SIG RRRRR RRR R RRR
START COUNTDOWN SIGNAL 111 113 1111
START COUNTDOWN SIGNAL 111 111 1111
START COUNTDOWN 516G 11113 1313 3 11l
28 vOC RECEIVER RRRRR RRR R RRR
28 vOC RECEIVER 111 111 1111
28 vOC RECEIVER 111 113 111
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SECTION 10

GENERAL DYNAMICS I ASTRONAUTICE

h SECTION 10
TEST PLAN AND RECORDER ASSIGNMENTS

This section indicates the recorder assignment of each measure-
ment {for each block {n which the measurement is required. In
add{tior the code of the test objectives supported by each measure-
ment and the measurement priority tn regard to each of those
objectives are listed after each measurement.

OBJECTIVE CODE RECORDER ASSIGNMENTS
Test objectives supported by a BLOCK | BLOCK IT BLOCK I BLOCK IV

measurement are {ndicated by
listing the code of those objec-
tives bencath the measurement.

030 N7051X COM. STA. 1 ON-OFF

NT051X R R R R
1 1 1 1
A R R R R
030  NT052X  COM. STA. 2 ON-OFF 1 1 1 1
.- N7052X
MEASUREMENT NUMBER
MEASUREMENT DF.SCRIPTION
BLOCK 1 BLOCK IT BLOCK IT BLOCK IV
PRIORITY PRIORITY PRIORITY FRIORITY
B ses e o X DRAHA - R

» 0 oot s e &
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SECTION 11

GENBRAL DYNAMICS ASTRONAUTICS

SECTION 11

CSTF 42 PEN ASSIGNMENTS

This section is & tabulstion of all sequence measurements (OFF-ON) and
their associated Esteriine~Angus recorder pen assignments,

PICK-UP POINT

This indicates the electricel plug number
and pin number of the pick-up point pro~
vided 1n the eiectrical control system for

MEASUREMENT IDENTIFICATION
this measurement,

e Past e, P T

N 71000 X PRESSURE MCDE RED P14 N  §

N 5002 X SKLECT A BUTTON Pi49A 14 3
MEASUREMENT DEACRIPTION PEN NUMBER
Thie ie & bried, usuatly abdrevi- This denotee the sequence
ated, doscription of the meas- recorder pen assignment

urement. ¢ {or the messurement,

*NMOTE: Pof & hey (0 Abbrevistions amd coding see the [BM cade Rey o7 WNe report,

o - - - T . 1
- N - 1
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SEQUENCE PEN LIST
(to be supplied at a later date)
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APPENDIX A
INSTRUMENTATION CONFIGURATION
IBM CODE KEY

Master tabulations of all performance measurements applicable to all test articles are
maintainedby the Test Planning Group. Operational tabulations are compiled from these
masters for individual missiles. All instrumentation logs are maintained on IBM punched
cards. This facilitates rapid sorting, rearrangement, and tabulation of measurements

as required for program preparation and data analysis. Such storage necessitates a
systematic classification of the measurements and uniformity in method used to describe
tie many types of measurements. To achieve this, an extensive codi 3 of tne identifica-
tion, description, and measurement parameters is necessary. The following is an ex-
planation and key for this coding. Each section may be identified in the key by the section
neading or tine IBM card cclumn nuinber.

| MISSILE IDENTIFICATION (Col. 1-3)

This section is used to indicate the vehicle upon which the measurement is made.

. MEASUREMENT IDENTIFICATION (Col. 4-9)

A. Each measurement has a unique six-character identification. The first char-
acter defines the system within which the measurement exists. The second
character defines the monitoring agency. The third, fourth, and fifth char-
acters are number assignments which define a particular measurement within
the system defined by the firat character. The sixth character defines the
type of measurement.

'PAGE NO. 12-1 -
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\ “A P 7 0c1 P

Vo
N !
P Type of Measurement (Col. 9)

Number Assignment (Coi. 6-38)

\ \

Monitoring Agency (Col. 5)

Systam (Col. 4)

Vehicla (Col. 3)

VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4) (Col. 9)
A Atlas Booster A.rframe Acneleration
B * Beacon Rctation Rate
C Centaur * Crrent
D * Range 3af«‘y Command Deflection
E * Elec*rical Power
F b Preasurizarion Force
G * Gu’dance (Radio) .
H . Hydrauiie Pos:tion
I * Guidance (Inertiai) [tans:ty
J * ’ Humudity
L WS 117L 2nd Stage Launcher Velocity
M Mercury Capsule Miscellanenus Maes
(D!mensionless
coefficient)
N * Fac'lities and Sits Camara Ccverage
o . . Vibration
P he Propuision Pressure
Q . . Frequency
R * . Rats
s * Flight Control System Strain
T * Telemetering Tempera‘ure
U . Propellant Utilization .
PAGE NO, 12-2 {
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Vendor Code
WK Wiancko Engineering Co. BLH Baldwin-Lima Hamilton
MASSA Massa Laboratories, Inc. T Thermo Electric Co., Inc.
R-D Rocketdyne WAUGH Waugh Engineering Co.

[JIndicates the transducer is the same one as that used for the measurement number
immediately following this symbol.

VII. TRANSDUCER SERIAL NUMBER (Col. 62-66)

VIIl. TRANSDUCER LOCATION (Col. 67-70)

Station Number (Col. 67-70)
Location by station number to the nearest inch.
Quadrant Number (Col. 71)

Quadrant I
Quadrant I
Quadrant III
Quadrant IV
XX Axis

YY Axis

oo L

FOR LANDLINE AND CAPTIVE TEST

IX. TYPE OF RECORDER (Col. 30-34)

AM tape

Sanborn type recorder
Eput meter, counter
FM tape

mmo >
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Esterline-Angus-Type-AW Graphic Recorder
Panel Light

Meter

Mnulti-Point Strip Chart

Oscillograph (CEC)

Printer

EA Sequence Recorder

Strip Chart (Brown, Speedomax)

“BWOoEREQ

FOR TELEMETERING ONLY

X. MEASUREMENT CHANNEL ASSIGNMENTS (Col. 30-34, on TLM only)

Telemeter transmitter number (Col. 30)

Subcarrier channel numbers (Col. 31-32)

1-13, A, C, E

2in Number (Col. 33-34)

Pin rumber if commutated in telemeter package
Pin number 1 thru 60

TYPE OF MEASUREMENT (Col. 76, on TLM only)

P Primary - An original measurement with one transducer, the output of which
ia sent to only one telemetsring package.

M Muitiple - When a measurement {s picked up by one transducer but sent over

two or more telemetering packages the original measurement is con-
sidered primary and the repeated ones considered multiple.

PAGE NO. 124 ;_'_)
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SPECIAL CODING (Col. 76, on TLM only)

Cc Installation Drawing/Wiring DiaFram
(Signal available will ve shown in tabulation Section 15)
{Output impedance will be shown in tabulation Section 16)
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A B
A/B AIRBORNE BECO BOOSTER ENGINE CUTOFF
A/P AUTOPILOT BGG BOOSTER GAS GENERATOR
AC ALTERNATING CURRENT BHD BULKHEAD
ACA ACOUSTICA BK BREAK
ACCELN ACCELERATION BKHS BLOCKHOUSE
; ACCRY ACCESSORY BLWS BELLOWS
: ACC ACCELEROMETER BP BOOST PUMP
ACT, ACTR ACTUATOR BRG BEARING
ACUM ACCUMULATOR BRKT BRACKET
ADAPT ADAPTER BSD BESIDE
; AGC AUTOMATIC GAIN BSTR BOOSTER
; CONTROL BTL BOTTLE
AIG ALL INERTIAL GUIDANCE BTWN BETWEEN
: AMB AMBIENT BYP BYPASS
AMP, AMPL AMPLIFIER
ANG ANGLE o ‘
! ANT ANTENNA - |
'§ APS ACCESSORY POWER c-0, C/0 CUT OFF
; SUPPLY CALC CALCULATED
: ASSY ASSEMBLY CAL, CALIB CALIBRATE
f . ATT ATTITUDE CAN CANISTER
f' AUD AUDIO CENT CENTAUR
AUX AUXILIARY CHAN CHANNEL
AVG AVERAGE CHM CHAMBER
AX AX1sS CKT CIRCUIT
AZ AZIMUTH CLSD CLOSED
CLSG CLOSING
B CMD COMMAND
- COEF COEFFICIENT
Bl BOOSTER #1 COF CUTOFF
; B2 BOOSTER #2 COMB COMBUSTION
B-O BOIL OFF COMPT COMPARTMENT
B&S BOOSTER & SUSTAINER COND CONDITIONER
BAT BATTERY CONT CONTINUOUS
BCN BEACON CONV CONVERTER

" DPAGE NO. 13-6 (‘"
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<
COR CORNER EMER
CTL CONTROL ENG
CTR CENTER EXHST
cY CYCLE EXPLO
CYL CYLINDER EXT

o
DBLR DOUBLER F&C
DC DIRECT CURRENT F&D
DCDR DECODER FAIL
DEL DELIVERY FAIR
DEMOD DEMODULATOR FB
DESTR DESTRUCTOR FRG
DET DETECTOR FL
DG DISPLACEMENT GYRO FL/RT
DI DISCRETE INTEGRATOR FREQ
DIA DIAMETRIC FV
DIFRN DIFFERENCE FWD
DIR DIRECT
DIS DISCRETE
DISCH DISCHARGE
DISCON DISCONNECT GEN
DISPL DISPLACEMENT GG
DLY DELAY GMBL
DN DOWN GPM
DO DROP OUT GND
DP PRESSURE DROP GNy
DRVR DRIVER GOg
DS DOWN STREAM GU
DT TEMPERATURE DROP GUID
DV DELTA VELOCITY

PAGE NO. 12-7

E
EMERGENCY
ENGINE
EXHAUST
EXPLOSIVE
EXTERNAL

F
FILL & CHECK
FILL & DRAIN
FAILURE
FAIRING
FEEDBACK .
FAIRING
FLAME
FLOW RATE
FREQUENCY
FUEL VALVE
FORWARD

G
GENERATOR
GAS GENERATOR
GIMBAL
GALLONS PER MINUTE
GROUND
GASEOUS NITROGEN
GASEOUS OXYGEN
GROUND UNIT
GUIDANCE
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A L
H/D HOLDDOWN LAT LATERAL
HE HELIUM LCHR LAUNCHER
HI HIGH LH, LIQUID HYDROGEN
HLDR HOLDER LIM LIMITER
HORZ HORIZONTAL LIT LIGHT
HS HEAD SUPPRESSION LIQ LIQUID
HSV HEAD SUPPRESSION LKN LGCKIN
VALVE LKUP LOCKUP
HSU HYDRAULIC SUPPLY UNIT  LLFM LANDLINE FM
HTR HEATER LN LINE
HYD HYDRAULIC Lo LOW
LN, LIQUID NITROGEN
I LONG LONGITUDINAL
- LO, LIQUID OXYGEN ;
IF INTERMEDIATE LT LIGHT
FREQUENCY LUB LUBRICATE S
IGN IGNITOR OR IGNITION LVL LEVEL
IND INDICATOR
INFO INFORMATION
INJ INJECTOR OR (NJECTION M
INL INLET -
INNR INNER
INP INPUT MAN MANUAL
INS INSULATOR MAN, MANF  MANIFOLD .
INST, INSTR INSTRUMENTATION MANO MANOMETER
INSUL INSULATION MC MEGACYCLES
INT INTERNAL MGTRN MAGNETRON
INTGRD INTEGRATED MID MIDDLE
INVTR INVERTER MK MARK
MOT MOTOR
3 MSG MESSAGE
MSL MISSILE
JET JETTISON MTR MOTOR
JUNCT JUNCTION MULT MULTIPLIER
PAGE NO. 12-8 ()
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NORM
NOZ
NR

OB

OoP

OPN

OPT

ORFC

0sC

OoTB

ouT
OUTBR, OTB
OUTR
OVBD
OVRSPEED

P, PCH
PB
PB-IP

PG
PH
PKG
PL
PLAT
PMP
PNEU
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NORTH AMERICAN PNL
AVIATION POS
NORMAL PPS
NOZZLE PRE-RLS
NEAR PRESD
PRESG
o PRESN
PRESS
OVERBOARD PREVLV
OPTICAL PROBE, OUTPUT PRF
OPEN
OUTPUT PRG
ORIFICE PRGR
OSCILLATCR PROP
OUTBOARD PROP VLVS
OUTLET PPS
OUTBOARD PS
OUTER PU
OVERBOARD
OVERSPEED PUV,
PU VLV
P PV
- PWR
PITCH PWR SUP
PULSE BEACON
PULSE BEACON-IMPACT
PREDICTOR
PROGRAMMER QUAD
PHASE QLTY
PACKAGE
PLATE
PLATFORM
PUMP R
PNEUMATIC RADL
PAGE NO. 12-9

e - m—— e g am AT e WA e o e e ——

2

PANEL

POSITION OPR. POSITIONER
PULSES PER SECOND
PRERELEASE
PRESSURIZED
PRESSURIZING
PRESSURIZATION
PRESSURE
PREVALVE

PULSE REPETITION
RATE

PURGE
PROGRAMMER
PROPELLANT
PROPELLANT VALVES
POUNDS PER SECOND
POWER SUPPLY
PROPELLANT
UTILIZATION
PROPELLANT
UTILIZATION VALVE
PROPELLANT VALVE
IOWER

POWER SUPPLY

Q

QUADRANT
QUALITY

o

R |

ROLL
RADIAL

'
i




RB-IP
RCC

RCVR

REF
REG
REL
RESP
RESVR
RETR

RG

RLF
RNG
ROL
RSB

RTN

81

8/c
8AF

e BHHDENTIAL
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84
SUBCARRIER
SAFETY

R
RATE BEACON SAT'S
“TE BEACON-IMPACT SECO
PREDICTOR
RGUGH COMBUSTION SECT
CUT-OFF SEP
RECEIVER SEQ
ROCKETDYNE SGG
PEADY
REFERENCE SIG
REGULATOR SNSR
RELEASE soL
RESPONSE SPRT
RESERVOIR SRV AMPL
RETRACT SRV VLV
RADIO FREQUENCY S8
RATE GYRO ST
RELIEF STA
RELAY STABR
RANGE STAT
ROLL STOR
RANGE SAFETY BEAZON STRN
RANGE SAFETY COMMAND  STRT
RETURN STRUC
RE-ENTRY VEHICLE SUNTRKR
(NOSECONE) SuP
SUPHT
8 SUPRN
- SURF
SYCAMORE TEST STAND sus, 8
81 sW
S{CAMORE TEST STAND 8YS
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S
SATISFACTORY
SUSTAINER ENGINE
CUTOFF
SECTION
SEPARATION
SEQUENCE
SUSTAINER GAS
GENERATOR
SIGNAL
SENSOR
SGLENOID
SUPPORT
SERVO AMPLIFIER
SERVOVALVE
SUBSYSTEM
START
STATION
STABILIZER
STATIC
STORAGE
STRENGTH
START
STRUCTURE
SUNTRACKER
SUPPLY
SUPERHEAT
SUPPRESSION
SURFACE
SIISTAINER
SWITCH
SYSTEM
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T vy
T/B TURBOPUMP VECT VECTOR
T/C THERMOCOUPLE VEL VELOCITY
TACH TACHOMETER VERT VERTICAL
TANG TANGENTIAL VIBN VIBRATION
TBN TURBINE VLV VALVE
TCC TEST CONDUCTOR'S VRN VERNIER
CONSOLE VTRI VENTURI
TEMP TEMPERATURE
TH, THR THRUST w
TK TANK -
TLM TELEMETER WT WEIGHT
TLR TRAILER
TMR TIMER X
TOR TORQUE -
TOT TOTAL X TRANS
TRGT TARGET XCIT EXCITATION
TRIG TRIGGER XCNGR EXCHANGER
TURB TURBINE XDCR TRANSDUCER
XFER SYS TRANSFER SYSTEM
U XFER UN TRANSFER UNIT
- XMTR TRANSMITTER
UMBL UMBILICAL XPL EXPLOSIVE
upP UPPER XPNDR, TRANSPONDER
XPONDER
\% XTAL CRYSTAL
- XVERS TRANSVERSE
V1 VERNIER ENGINE #1
V2 VERNIER ENGINE #2 Y
VAP VAPOR -
vVDC VOLTS DIRECT CURRENT Y-R, Y/R YAW ROLL
VECC VERNIER ENGINE CUTOFF yA
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APPENDIX A
INSTRUMENTATION CONFIGURATION

IBM CODE KEY

Master tabulatic::s of all performance measurements applicable to all test articles are main-
tained by the Test Planning Group, Operational tabulations are compiled from these masters
for individual misailes. All instrumentation logs are maintained on IBM punched cards. This
facilitates rapid sorting, rearrangement, and tabulaticn of measurements as required for
program preparation and data analysis. Such storage necessitates a systematic ciassifica-
| tisa of the measurements and uniformity in method used to describe the many types of meas-
urements. To achieve this, an extensive coding of the identification, description, aad weas-
urement parameters is necessary. The following i8 an explanation and key for this cod ng.
Each section may be identified in the key by the section heading or the IBM card column
number,

I.  MISSILE IDENTIFICATION (Col. 1-3)

This section is used to indicate the vehicle upon which the measurement {s made,

i MEASUREMENT IDENTIFICATION (Col. 4-2)

A. Each measurement has a unique six-character identification. The flist char-
acter defines the system within which the measurement exista, The second char-
acter defines the monitoring egenry. The third, fourth, and fifth characters are
number assignments which define a particular measurement within the system

* defined by the first character. The sixth character defines the type of
measurement,

THIS WATERIAL CONTAINS (NFORMATION APFECTING THE NATIOUAL DEFENSE OF THE UMITES STATER WITHIN THE MEARING OF THE (WP IONASE LAWS, TIT\]
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A P 1 001 P
I-——Type of Mrasurement (Col. 9)
Number Assignment (Col. 6--8)
Monitoring Agency (Col. 5)
System (Col. 4)
Vehicle (Col. 3)
VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL (Col. 3) (Col. 4) (Col. 9)
A Atlas Booster Airframe Acceleration
B * Beacon Rotation Rate
C Centaur * Current
D * Range Safety Command Deflection
E * Electrical Power
F d Pressurization Force
G . Guidance (Radlo) hd
H i Hydraulic Position
I > Guidance (Inertiai) Intensity
J | L] L
L WS 117L 2nd Stage Launcher Velocity
M Mercury Capsule Miscellaneous Mass
(Dimensioniess
coefficient)
N . Facilities and Site Camera Coverage
(o] . . Vibration
P . Propulsion Pressure
Q . . Frequoency
R * . Rate
8 . Flight Control System Strain
T ’ Telemetering Tempersture
U . Propellant Utilization .

TS MATEIRIAL CONTAING INPORNATION AZPICTING THE NATIVNAL CEFENOE OF THE UNITED STATES WITHIN tHg MEANING OF THE E3P10MAQE (AWS, T1TLE
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VEHICLE SYSTEM TYPE OF MEASUREMENT
SYMBOL {Col. 3) (Col. 4) (Col. 9)
\' * * Voltage
w * * Time
X * External Discrete Position
Y g Payload Acoustical
Z * Azusa Transponder Azimuth

* Note: Unaasigned

MONITORING AGENCY (Col. 5)

Telemetering

Direct. Line (Capt.ve Teust and AFMTC Landline)
Checkout and Val!ds:ion Instrumentation

Visual Panel Pres3entations

g<r—-o

1. MEASUREMENT RANGE (Cal. 35-42)

This represents the desired capability of the measuring system. "M preceding a
number {ndicates minus quantity.

IV. UNITS OF FUNCTION (Col, 43-45)

AMP Amperes F/8 Feet per second
CcP3 Cycles per second Fs? Feet per second?
DB Decibles FTN Foot ton
DBM Decibles above 1 Milliwatts G Acceleration of Gravity
DEG Degrees Angular GPM Gallons per minute
DGC Degrees Centigrade GPS Gallons per second
DGF Degrees Fahrenheit IN Inches
DGR Degrees Rankine INW Inches of water

/8 Degrees per socond ILB Inch pound
E Waits 1P1 Inches per inch

THIS MATERIAL CONTAING INFORMATION AP7{CTING THE NATIONAL DEFENTE OF THE URITES STATEE WiTHin THE WCANING OF THE (3P 10NAGE LAWY TittE
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Kilocycles PIG Pounds per square inch gage
KID Thousands of pound per PPS Pulses per second
i square in. differential PS Pounds per second
: KPS Kilo-pounds PS1 Pounds per square inch
KPM Thousands vf RPM's RPM Revolutions per minute
LBS Pounds RS2 Radians per second?
MA Milliamperes SFe Slugs feet2
MC Megacycles SLG Slugs
ME Milliwatts SPs Samples per second
MiI Microinches per inch uv Microvolts
M3 Milliseconds CA Microamperes
MV Millivoits VAC Volts, alternating current
PIA Pounds per square inch absolu‘e vDC Volits, direct current
PID Pounds per square inch VPK Peak voits, AC
differantial PRV Phase reversing AC voltage

V. FREQUENCY RESPONEE REQUIRED {Cady 49-51)

The required response of the measuring system in cycles per second unless otherwise
noted or implied.

SLO Less than 1 cycle per second

400 400 cycles per second

1KC 1 Kilocycle {1000 cycles) per second

2MC 2 Megacycles (2,000,000 cyc'ea) per second
STP Step Function

UNK Unknown

V1. TYPE OF TRANSDUCER (Col. 52-81)

*Indicates an "off the shelf” commercial transducer. This |8 followed by a coded Identi-
fication of the vendor and the vendor model number {f known,

THIS MATERIAL CONTAING INFORMATION AFFICTING THE NATIONAL DEFTNSE OF ThE UNITED STATES WiTHIN THE MEIANING OF THE [SPIONAGE LAWS TiTAY
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Vendor Code
WK Wianco Engineering Co. BLH Baldwin-Lima Hamilton
MASSA  Massa Laboratories, Inc. T Thermo Electric Co., Inc.
R-D Rocketdyne WAUGH Waugh Engineering Co,

I—JIndicates the transducer is the same one as that used for the measurement number
immediately following this symbol,

V. TRANSDUCER SERIAL NUMBER (Col. 62-68)

VIiI. TRANSDUCER LOCATION (Col. 67-70)

Station Number (Col., 67-70)
Location by station number to the nearest inch.
Quadrant Number (Col. 71)

Quadrant 1
Quadrant II
Quadrant ]I
Quadrant [V
XX Axis

YY Axis

.<;<.uuko-—-

FOR LANDLINE AND CAPTIVE TEST

IX. TYPE OF RECORDER (Col. 30-34)

AM tape

Sanborn type recorder

Eput mater, counter

FM tape

Esteriine-Angus-Type- AW Graphic Recorder
Panel Light

———— s e ringe = e e

commo >
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Meter 1'
Multi- Point Strip Chart :'
Oscillograph (CEC)

Printer

EA Sequence Recorder

Strip chart (Brown, Speedomax)

@Yo

FOR TELEMETERING ONLY

X. MEASUREMENT CHANNEL ASSIGNMENTS (Col. 30-34; on TLM only)

Telemeter *ransmitter number (Col., 30)

Subcarrier channel numbers (Col. 31-32)

1-13, A, C, E

Pin number (Col, 33-34)

Pin number if commutated in telemeter package
Pin number 1 thru 60

TYPE OF MEASUREMENT (Col. 78, on TLM only)

P Primary -~ An ortginal measurement with ono transducer, the output of which is
sent to only one telemetering package, .

M Multiple -+ When a measurement {s picked up by one tranaducer but sent over two
or more telemetering packages the original measurement 18 constdered

primary and the repeated ones considered muitiple,

SPECIAL CODING (Col. 76, on TLM onlv)

C Lastallation Drawing/Wiring Diagram
(8ignal available will be shown in tabulation Section 15)
(Output impedance will be shown tn tabulation Sectinn 18)

TING MATERIAL CONTAING INFORMAT.ON AZFECTING THE NATIONAL DUFENGE OF THE UNITED STATES WATHIN THE MEANING OF THE {SPIONAGE LAWS, TiTLL
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XI. INSTRUMENTATION TEST PLAN

A. Measur=ment Functions (Col. 31-34)

Functions are assigned two or four digtt codes and are classified as (1) opera-
tional requirements, (2) Post Test Faiiure Detection Reyuirements or (3) Test
Objectives,

1.

Operating Requirements

Operating measurements are those required on a continuing basts for
checkout of the missile during the countdown and for safe ooeration during
start, running, and shutdown of a hot firing. These measurements mus*. be
presented on a visual display, all others have no such requiremerts., Op-
erating measurements are indicated by the two digit cede (01),

Post Test Failure Detection Requirements

This measuremer* functicn includes those metsuremeunts which will pro-
vide ""quici. look ' type of pust test data necessary to detect a po9stble mal-
function. Analysis of this data should indicate an unsafe firing condition.
These measurements are indicated by the two digit code 102),

Test Objectives

a. Coding System: The coding system for test objectives has been de-
veloped to provide a rapid means of tdentification and handling cf a
large number of objectives. Coded objectives are listad Dy system
along with the instrumentation required for accompiishmen®,

System (Alphabetical)

Migsile Sertes (Alphabetical)

r—— Obhjective (Numerical 1-99)

X XX

THIS MATERIAL CONTAING INFORMATION APFECTING THE MATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING OF TN [3PINNAGE LAWS, TITLY
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b. Letters used to ident:1y the system are identical to those used to
identify the system described ia Section II of the code key with the
following addition:

0 - over-all gereral objectives
i.e. Reliability, Compatibility
w - propellant loading

C. Objectives Headers

(1) The instrumentation test plan presents a tabulation of meas-
urements by test objectives.

(2) Each objective normally contains one of the fcllcwirg five key
terms. These terms defined below will establish a s*andard
datum for uniform interpretation of test objectives.

DEMONSTRATE (DEM) denctes the occurrence of an action or an
event during a test. The accomplishment of this type objective re-
quires a qualitative anawer. Ihe answer will be derived through the
rslation of this action or evert to some other known {nformaticn or
occurrence, This category of objective implies a minimum of air-
borne insirumentation, and/or that the information be obtained ex-
ternal to the missile.

DETERMINE (DET) denotes the measuring of performance of any unit
or system. This category implies the quantitative investigation of
over-all operation which ingludes, generally, the instrumentation for
measuring basic inputs and outputs of the unit or sys‘em. The infor-
mation oltained should indicate to what extent the system s operating
as designed. The instrumentation should allow performance deficien-
cies to be isolated to either the system or to the syatem inputs.

EVALUATE (EVAL) denotes the measuring of performance of any unit
or system as well ax the performance and/or inter-action of its sec-
tions or subsystems that are under investigation.

TS MATERIAL CONTAINS (NFORMATION A7FECTING THE MATIONAL CEFENTE OF TNE UNITED STATES WITHIN THE MEARING OF 1HE ESPIONAGE LAWS, TITLE
13, V.0.C.. BICTIONT 792 ANO 794, THE TRANSMISSION OR REVELATION OF WHICH IN ANY MARNCR TO AN UNAUTMORITED PERION 13 PROMIBITED BY LAW,
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The accomplishment of objertives of this type requires quantitative
data on the performance of both umit or system and 1¢s sections or
subsystems. Instrumentation for this category generally includes
measuning basic inputs and cutputs of the unit or system as well as
basic inputs and outputs of :ts sections or subsystems. The per-
furmance levels of the sections cr subsystems will then be analyzed
for their coatribution toward performance of the unit or system.
This category will provide the most detailed information of any of
these categories.

OBTAIN DATA (OBTN) denotes gathering engineering information
which {a to be measured to augment the general knowledge required
in the development of the over-all weapon system. This category
may also be used for supplemental investigations such as environ-
mental studies, ascertaining k factors, ground equipment studies,
etc. The degree of instrumentation is not implied Ly this definition;
individual objectives will indicate extent of instrumentation required.

- ESTABLISH (ESTB) denotes gathering engineering information for
the development of ground prccedures and operating techniques. Ob-
jectives in this category are not necessarily dependent on analytic
studies.

B, Test Block Numbers (Captive only)

Two columns of information are given under each run. These cclumns indicate
which parameters are to be reccrded on each test run. The first column gives
the measurement priority. The second is used only for priority 1 measurements
and gives the measurement category.

C.  Priority Symbols (Capttve only)

1. Thess measurements are necessary to ensure safe operation or satisfactory
fulfililment of the test objectives. This includes functional readiness indica-
tions, the so-called "red !ine" indications. The tzst would be authorized to
either '"hold" or "abort" as applicable for any one of these measurements.

TAIS MATERIAL CONTAINS INFORMATION AFFECTING THE MATIONAL OFFENSE OF THE UNITED STATES WITHIN THE MEANING OF THE [SPIONAGE LAWS 'Tig
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These are measurements secondary to any particular test objective. They
will contribute additional information toward fulfillment of the test objective
but the test would be authorized to '"hold" only if the number -nd nature of
the incomplete instrumentation in this category appeared d.trimental to ac-
complishment of the test objective.

These are measurements of general information nature. They may supple-
ment the priority 1 and 2 measurements, or they may be of environmental
nature in a~d around the test stand. They will be taken only when manpower
and schedules permit. No hold action will be authorized for any of these
measurements,

Absence of a priority entry in the first column on any run indicates that the meas-
urement will not be made on that run.

D, Measurement Categories (Captive only)

1A

Opaerating Measurements - Those functions that have to be monitored before
and/or during a test. Category ""A" measurements will be identified as
such irrespective of whether the function ha’s most significance before or
during a test.

Post-Test Inspection Measurements - Those functions that are to be re-
viewed after a test to determine that systems operated properly and that the
test was conducted safely.

SYSTEM EVALUATION MEASUREMENTS

A number of measurements are required for basic systams evaluation. Some of
these are already inciuded in categories 1A and 1B as defined above. The rest
consiat of all other priority 1 measurements.

E. Missile Area (Col. 75-79)

This aystem of coding i{s used to group related measurements for easier analyais.
Descriptive heading of this coding appear in all tabulations that are presentod in
this order,

THIS MATERIAL CONTAINS INFORMATION AFFECTING THU MATIONAL DEFENST OF THE UNITID STATES WITHIN THE MEANING OF THE £3PIONAQE LAWS, TITLL
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A/B

A/P

AC

ACA
ACCELN
ACCRY
ACLMTR, ACC
ACT, ACTR
ACUM
ADAPT
AFCRC

AGC

AIG

ALTR

AMB

AMP, AMPL

ASSY
ATT
AUD
AUX
AVG

AZ

Bl

B2
B-0
B&LS

< CONEBENHAL,

-
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A
AIRBORNE
AUTOPILOT
ALTERNATING CURRENT
ACOUSTICA
ACCELERATION
ACCESSORY
ACCELEROMETER
ACTUATOR
ACCUMULATOR
ADAPTER
AIR FORCE CAMBRIDGE
RESEARCH CENTER
AUTOMATIC GAIN CON-
TROL
ALL INERTIAL GUIDANCE
ALTERNATE
AMBIENT
AMPLIFIER
ANGLE
ANTENNA
ACCESSORY POWER
SUPPLY
ASSEMBLY
ATTITUDE
AUDIO
AUXILIARY
AVERAGE
AXIS
AZIMUTH

B
BOOSTER #1
BOOSTER #2
BOIL OFF
BOOSTER & SUSTAINER

BAT
BCN
BECO

BTL
BTWN
BYP

c-o, ¢/0
CALC

CAL, CALIB
CAN

CATH

CATH FOL
CENT, CENTR
CH

CHAN

CHM, CHAMB
CXT

CLSD

Cl1sa

CMD

CMPST

REPORT NO. AE60-0653
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B
BATTERY

BEACON

BOUSTER ENGINE CUTOFF
BOOSTER GAS GENERATCR
BULKHEAD

BEREAK

BLOCKHOUSE

BELLOWS

BOOST PUMP

BEARING

BERACKET

BESIDE

BOOSTER

BEACON TRIGGER
GENERATOR

BOTTLE

BETWEEN

BYPASS

<

CUT OFF
CALCULATEDL
CALIBRATE
CANISTER
CATHODE
CATHODE FOLLOWER
CENTAUR
CHILL
CHANNEL
CHAMBER
CIRCuUIT
CLOSED
CLOSING
COMMAND
COMPOSITE

THIS MATIRIAL CONTAING INFORMATION APFICTING THE NATIOMAL DEFENSE OF THE LUNITED RTATES WiTKin 150 WEANING OF ™ L 1PIORARE LAWS, TihE
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% COEF COEFFICIENT DO DROP OUT
X COF CUTOFF DP PRESSURE DROP
COMB COMBUSTION DRVR DRIVFR
COMPT COMPARTMENT DS DOWN STREAM
COMUTR COMPUTER DSHE DOWN STREAM HEAT
COND CONDITIONER EXCHANGER
CONT CONTINUOUS DT TEMPERATURE DROP
o CONV CONVERTER DV DELTA VELOCITY
COR CORNER
. CTL CONTROL E
b CTR, CNTR  CENTER -
cY CYCLE EMER EMERGENCY
CYL CYLINDER ENG ENGINE
ENGMT ENGAGEMENT
D ETP ENGINE TEST PANEL
EVC-O ELECTRONIC VIERATION u
DBLR DOUBLER CONTROL o
DC DIRECT CURRENT EXHST EXHAUST
DCDR DECODER EXPLO EXPLOSIVE
DEFLN DEFLECTION EXT EXTERNAL
DEFLR DEFLECTOR
DEL DELIVERY _F
DEMOD DEMCDULATOR
DESTR DESTRUCTOR F&LC FILL & CHECK
DET DETECTOR F&D FILL & DRAIN
; DG DISPLACEMENT GYRO FAIL FAILURE
" DI DISCRETE INTEGRATOR FAIR FARING
= DIA DIAMETRIC FB FEEDBACK
DIFRN DIFFERENCE FRO FAIRING
; DIR PIRECT L FLAME
; DI8 DISCRETE FLDN FIELCEN
E DISCH DISCHARGE FL/RT FLOW RATE
DISCON DISCONNECT rLs FLASHING LIGHT
DISPL DISPLACEMENT SYSTEM
DLY DELAY FL/TOT FLOW TOTALIZER
DN DOWN FLWR FOLLOWER

168 MATEAIAL CONTAING INFORMATION AFFECTING THE NMATIONAL DEFENAE OF THE UMTED ATATES Wiliin 1 NEANING OF 1N [APIORAGE LAWY, nnte
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1

F ——
FREQ FREQUENCY IF INTERMEDIATE
Fv FUEL VALVE FREQUENCY
FWD FORWARD ! IGN IGNITOR OR IGNITION
;’ IND INDICATOR
G INFO INFORMATION
INJ INJECTOR OR INJECTION
GEN GENERATOR INL NLET
GG GAS GENERATOR INNR INNER
GMBL GIMBAL INP INPUT
GPM GALLONS PER MINUTE INS INSULATCR
GND GROUND INST, INSTR INSTRUMENTATION
GNy GASEOUS NITROGEN INSUL INSULATION
GOy GASEOLUS OXYGEN INT INTERNAL
GU GROUND UNIT INTGRD INTEGRATED
GUID GUIDANCE® INTGRG INTEGRATING
INVTR INVERTER
H
— J
H/D HOLDDOWN —
HE HELIUM JET JETTISON
HI HIGH JUNCT JUNCTION
HLDR HOLDER
HORZ HORIZONTAL L
HPD HYDRAULIC PUMP DIS-
CHARGE LAT LATERAL
HPP HY PNEU PANEL LCHR LAUNCHER
HS HEAD SUPFRESSION LH, LIQUID HYDROGEN
HSV HEAD SUPPRESSION LIM LIMITER
VALVE LIMR LIMITER
H8U HYDRAULIC SUPPLY UNIT LIT LIGHT
HT HEAT LQ LIQUID
HTR HEATER LKN LOCKIN
HYD HYDRAULIC LKUP LOCKUP
) .
THIS MATERIAL CONTAING INFORMATION AFPECTING Thl MATIONAL DEFENGE OF 'THE UNITED STATEY Wilwis Twg f'éu‘infev 198 1IFI0RALE LAWS Tt g
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L
LLFM LAMDLINE FM
LN LINE
LNG LONG
j00) LOW
LN LIQUID NITROGEN
LO?‘JG LONGITUDINAL
LOg LIQUID OXYGEN
LT LIGHT
LUB LUBRICATE
LVL LEVEL
M
MAN MANUAL
MAN, MANF  MANIFOLD
MANO MANOMETER
MC MEGACYCLES
MGT..N MAGNETRON
MID MIDDLE
MK MARK
MOT MOTCR
MPCP MISSILE POWER CONTROL
PANEL
MSG MESSAGE
MSL MISSILE
MSwW MICROSWITCH
MT MOUNT
MTL METAL
MTR MOTOR
MULT MULTIPLIER
-~
NAA NORTH AMERICAN
AVIATION
NORM NORMAL

GENERAL DYNAMICS | ASTRONAUTICS

NOZ
NPSH

OB

oP

OPN

OPNG
OPRNL
OoPT

ORFC

0sC

OTB

ouT
OUTER, OTB
OUTR
OVBD
OVRSPEED

P, PCH
PB
PB-1P

PG

PH
PHREYV
PKG

PL
PLAT
PMP
PNEU

UNCLASSIELER

’“.
A

N
NOZZLE
NET POSITIVE SUCTION
HEAD
NEAR

O
OVERBOARD
OPTICAL PROBE, OUTPUT
OPEN
OPENING
OPERATIONAL
OUTPUT
ORIFICE
OSCILLATOR
OUTBOARD ™
OUTLET w
OUTBOARD
OUTER
OVERBOARD
OVERSPEED

2
PITCH

PULSE BEACON

PULSE BEACON-IMPACT
PREDICTOR

PROGR AMMER

PHASE

PHASE REVERSING
PACKAGE

PLATE

PLATFORM

PUMP

PNEUMATIC

Q

TIHE MATERIAL CONTAING (NPORMATION AZFECTING THE MATIONSL SEFINGE OF THE URHTED SIATES WITIIN 190 WEANING OF T (1P 10RAed LAWY NiTig
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PRF

PRG

PRGR

PROP

PROP VLVS
Ps

Ps

PU

PUV,
PU VLV
PY

i PWR SUP

QUAD
QLTY

RADL

UNCLASSIFIED

&

®
PANEL

POSITION OR POSITIONER
PULSES PER SECOND
PRESSURE
PREPARATION
PRERELEASE
PRESSURIZED
PRESSURIZING
PRESSURIZATION
PRESSURE

PREVALVE

PULSE REPETITION
RATE

PURGE

PROGRAMMER
PROPELLANT
PROPELLANT VALVES
POUNDS PER SECOND
POWER SUPPLY
PROPELLANT
UTILIZATION
PROPELJ.ANT
UTILIZATION VALVE
PROPELLANT VALVE
POWER

POWER SUPPLY

Q

QUADRANT
QUALITY

R

ROLL
RADIAL

GENERAL DYNAMICS | ASTRONAUTICS

RB
RB-IP

RCC

RCVR
RD
RDY
RECLT
REDNT
REF
REG
REGS
REL
RESP
RESVR
RETR
RF

RG
RLF
RLY
RNG
ROL
RSB
RSC
RTN
RV

81
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R

RATE BEACON
RATE BEACON-IMPACT
PREDICTOR

ROUGH COMBUSTION
CUT-OFF

RECEIVER
ROCKETDYNE

READY

RECIRCULATE
REDUNDANT
REFERENCE
REGULATOR
REGULATORS

RELEASE

RESPONSE

RESERVOR

RETRACT

RADIO FREQUENCY
RATE GYRO

RELIEF

RELAY

RANGE

ROLL

RANGE SAFETY BEACON
RANGE SAFETY COMMAND
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